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ABSTRACT 
The spatial information industry in Australia is in a state of rapid flux. In recent years it 
has had to transition itself from the use of traditional surveying and cartographic 
services to the ubiquitous world of on-line, mobile positioning and imaging services. 
This thesis sets out to examine the factors and processes that are operating to assist and 
impede innovation in Australia’s spatial information industry today. The emphasis of 
the thesis is on small to medium enterprise (SME) firms operating in Australia. 
 
A comprehensive review of the literature of innovation was undertaken. The review 
identified 60 factors of innovation. The process of innovation was also investigated. The 
literature review yielded next to no information on comparable studies on the spatial 
information industry anywhere in the world. 
 
The research involved detailed case studies on five firms operating in the Australian 
spatial information industry. In each firm interviews were conducted separately with the 
Chief Executive Officer and one Innovator. An industry-wide survey was conducted and 
85 individual returns from 70 separate firms were obtained. A realist research method 
and an inductive research strategy were employed to analyse the data. 
 
The research found that 74 percent of firms believe that innovation was critical to their 
success. On average Australian firms devote 8 percent of their total turnover to research 
and development. Seventy-nine percent of firms felt that lack of skilled labour was 
limiting innovation, the largest impeding factor. Sixty-four percent felt government red 
tape was also impeding innovation. The most popular research partners were Australia’s 
Cooperative Research Centres. A close examination of working practice in Australian 
firms revealed the potential for significant lapses in the quality of communication 
between the CEO and the Innovators of the firm. 
 
A methodology of innovation best practice management for innovation in the spatial 
information industry was derived from all of the sources of research; literature review, 
case study interviews and the industry-wide survey. 
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 1 
CHAPTER 1  
 
“Innovation is the specific tool of entrepreneurs, the means by which they exploit 
change as an opportunity for a different business or a different service. It is capable 
of being represented as a discipline, capable of being learned, capable of being 
practised. Entrepreneurs need to search purposefully for the source of innovation, the 
changes and their symptoms that indicate opportunities for successful innovation. 
And they need to know and apply the principles of successful innovation.” (Peter 
Drucker, (1985), “Innovation and Entrepreneurship’ p17) 
 
1 INTRODUCTION  
1.1 OBJECTIVES OF THIS CHAPTER 
This chapter sets out the problem to be addressed by this thesis including the overall 
aim, a summary of concepts and relevant terms, a description of the spatial information 
industry, and a an analysis of the state of research in Australia. 
1.2 PROBLEM ADDRESSED BY THIS THESIS 
The spatial information industry in Australia is in a state of rapid flux. In recent years it 
has had to transition itself from the use of traditional surveying and cartography 
services, where the map was the primary product, to the ubiquitous world of on-line, 
mobile positioning and imaging services. In this new world it is the complex 
information product that increasingly services an ever growing array of real-time 
information needs. A simple example of this shift is the move from street directories to 
in-car navigation devices. Most of the innovation that has fuelled this shift has been 
initiated by companies overseas. Whilst Australian companies operating in the 
Australian spatial information industry are good at adopting overseas innovation, 
anecdotal evidence indicates that they may be less able to innovate for themselves. 
However there are no definitive studies of the process of innovation in this industry in 
Australia. This is a significant gap in the knowledge required to harness one of the 
world’s most rapidly growing areas of new technology. 
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1.3 AIM 
The aim of this thesis is to better understand the factors that enhance, or impede, 
innovation in the spatial information industry in Australia and the factors and processes 
of the management of this innovation. 
 
The focus of the thesis will be on early-phase innovation in small-to-medium enterprise 
(sme) firms. This thesis will examine the factors that help realise or impede successful 
innovation. The processes that influence innovation will also be considered.  
 
Products and services based on information that lead to new ‘knowledge’ are becoming 
prolific. Spatial information1 is a ‘new’ form of information, but its abundance and 
novelty does not necessarily equate to commercial success. The needs of business for 
spatial information products must be married with technical capability and appropriate 
levels of intellectual capital. 
 
This thesis describes the management of the innovation process based on case studies, 
interviews with CEO’s and innovation leaders, and an industry-wide survey firms of 
sme’s operating in the spatial information industry in Australia. It firstly sets out the 
views of the CEO’s and innovators from selected firms on those factors that they feel 
influence innovation in their firms. It then compares these views with a series of factors 
of innovation drawn from the literature. These factors were then discussed with the 
CEO’s and innovators and their views sought in a second set of interviews. Using 
knowledge derived from the case studies and the literature review, an industry-wide 
survey was undertaken of firms in the spatial information industry to determine their 
current practice of the management of innovation. In this way the thesis contributes to 
our understanding of innovation by contrasting the similar and diverging views of 
leaders and innovators in the same firm, the views and practices of a large number of 
firms, and by placing emphasis on the lessons learned that can then be applied to 
enhancing successful innovation in sme’s. 
 
Finally the thesis identifies ways for firms in the spatial information industry to improve 
their practice in the management of innovation. These are presented as a blueprint, or 
                                                 
1 Spatial information occurs in a myriad of forms and some of its more readily recognizable forms are satellite 
images, weather forecasts, and in-car navigation systems (based on global positioning system technologies). It will be 
defined more fully later in this thesis. 
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methodology, for the best practice of innovation in sme’s in the Australian spatial 
information industry. It is the intention of this researcher to produce a body of research 
that can be put to practical use throughout Australia’s spatial information industry and 
this thesis is constructed with the clear intention of pursuing that aim. 
1.4 RESEARCH QUESTIONS 
The research questions are: 
 
1. How do Australian firms in the spatial information industry manage innovation? 
2. What are the factors that CEO’s and innovation leaders perceive to be 
operating to assist innovation? 
3. What factors do CEO’s and innovation leaders perceive to be operating to 
impede innovation? 
4. How important is innovation perceived to be by CEO’s and innovation leaders 
to success in this industry?  
5. How could improvements be made to the management of innovation? 
1.5 LOCATION OF RESEARCH 
This research is conducted in Australia. The case studies involve five small to medium 
enterprise proprietary limited companies registered in Australia. In order to protect the 
confidentiality of the firms they have been given code names; ESUS (head office in 
Perth, Western Australia), ANU (head office in Melbourne, Victoria), CORRA (head 
office in Devonport, Tasmania), DAMONA (head office in Adelaide, South Australia) 
and LATIS (head office Perth, Western Australia).  
 
The questionnaire was distributed to all 500 companies registered with the peak industry 
body the Australian Spatial Information Business Association. 
1.6 STRUCTURE OF THESIS 
Chapter 1 of the thesis looks at the issues facing the spatial information industry in 
Australia. It provides a description of the industry. It describes the science and the 
technology which underpins the industry. The progressive development of R&D 
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investment in Australia is explored by looking at both the public and private sectors. 
The primary research questions of the thesis are enunciated. 
 
Chapter 2 establishes the theoretical foundations for the research. It explores the 
concept of innovation and offers both an economics perspective and a management 
perspective. It considers the relationships between innovation and number of related 
themes; entrepreneurship, information theory, organisational culture, profit generation 
and company growth. It looks at measures of innovation and barriers to innovation. A 
comprehensive suite of factors that govern innovation and its processes within the firm 
are identified and used to develop a working methodology that informs the data 
collection and analysis. 
 
Chapter 3 describes the research design and rationale for the research. It provides the 
justification for the research questions drawing on the learnings of the literature review. 
The procedure for data analysis is explained. 
 
Chapter 4 describes the nature of the data collected from the case thesis interviews with 
the five companies. 
 
Chapter 5 analyses the data obtained from the questionnaire sent to the 500 companies 
registered companies in the industry. It presents the findings of the analysis of these 
data. 
 
Chapter 6 provides a detailed discussion of the findings of both the case studies and the 
industry-wide survey. 
 
Chapter 7 develops a blue-print, or methodology, for the management of the process of 
innovation in sme’s. It includes a comprehensive examination of the factors that 
comprise the methodology. 
 
Chapter 8 draws together the conclusions of the thesis and makes a series of 
recommendations. 
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1.7 DEFINITIONS AND CONCEPTS  
The discussion in the sections that follow serves to explain some of the more important 
concepts associated with this thesis. 
1.7.1 An introduction to innovation 
This section contains a summary discussion of the meaning and definition of the word 
innovation. A far more comprehensive discussion of the concepts of innovation is 
contained in the Literature Review, Chapter 3. 
 
Innovation is defined as “the act of innovating or effecting a change in the established 
order; the introduction of something new”. (Webster’s Dictionary of the English 
Language, Unabridged, Encyclopedic Edition, 1979). In this form the word innovation 
is used as a noun, so it implies that something tangible has been created as the outcome 
of a process. To ‘innovate’ uses a derivative of the innovation as a verb, in which case it 
is describing the process itself. Note also the presence of the words ‘change’ and ‘new’. 
These represent very important elements of the theme of innovation and will be returned 
to many times in this thesis. 
 
Johannessen et al 2001 explored the concept of newness at length in their search for an 
unambiguous definition of innovation. They identified six different types of innovative 
activity; new products, new services, new methods of production, opening new markets, 
new sources of supply, and new ways of organising. A subtle but important distinction 
was also noted that described the degree of newness from incremental to radical, with 
radical innovation being discontinuous in nature and likely to produce relatively large 
changes in the status quo. 
 
According to Goh Chok Tong (2000) the then Prime Minster of Singapore (quoted by 
Man 2001) “Ideas are insufficient, only the successful implementation of those ideas 
can be regarded as true innovation. Creativity is visible in positive change only after 
implementation…change that brings value” (Tong, G. C., 2000, Prime Ministers’ 
speech at the launch of the Singapore Productivity Campaign, 4 April). 
There are numerous other definitions of innovation a range of which are given in Table 
1.7.1.1. canvasses many including: 
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DEFINITION OF INNOVATION AUTHOR 
‘Innovation is the successful exploitation of new ideas’ UK Department of Trade 
and Industry (2004) 
‘Industrial innovation includes the technical, design, 
manufacturing, management and commercial activities involved in 
the marketing of a new (or improved) product or the first 
commercial use of a new (or improved) process or equipment’ 
Freeman (1982) 
‘Innovation does not necessarily imply the commercialisation of 
only a major advance in the technical state of the art (a radical 
innovation) but it includes also the utilisation of even small-scale 
changes in technological know-how (an improvement or 
incremental innovation) 
Rothwell and Gardiner 
(1985) 
‘Innovation is the specific tool of entrepreneurs, the means by 
which they exploit change as an opportunity for a different business 
or service. It is capable of being presented as a discipline, capable 
of being learned, capable of being practised’ 
Drucker (1985) 
‘Companies achieve competitive advantage through acts of 
innovation. They approach innovation in its broadest sense, 
including both new technologies and new ways of doing things’ 
Porter (1990) 
‘The three stages in the process of innovation: invention, translation 
and commercialisation’,  
Merrifield (1986) 
‘Innovators can hold a situation in chaos for long periods of time 
without having to reach a resolution…won’t give up…have a long-
term commitment to their dream …innovators introduce a 
maximum of tension into the thinking process, unifying concepts 
that often appear to be opposed, solving problems which appear 
impossible’  
Land and Jarman (1992) 
‘To explain innovation, we need a new theory of organisational 
knowledge creation…The cornerstone of our epistemology is the 
distinction between tacit and explicit knowledge…the key to 
knowledge creation lies in the mobilisation and conversion of tacit 
knowledge’ 
Nonaka and Takeuchi 
(1995) 
‘Innovation is the result of 1) a shock (a major failure) to the 
system, 2) problemistic search, 3) random variability in 
experimentation, 4) deliberate decision to invest in learning, 5) 
match between a need and ideas which already exist, 6) formal 
vehicles for stimulating innovation such as research and 
development, 7) managerial risk seeking or risk averse behaviour, 
8) availability of slack resources, 9) management philosophy and 
and organisational climate, and 100 customer need.’  
Ijuri and Kuhn (1988) 
Table 1.7.1.1 Definitions of innovation drawn from many sources2.  
 
The common element in these definitions is the translation of ideas into a successful 
application. Lipsey, (1975), (p238) defines innovation as “The practical application of 
                                                 
2  A number of these definitions are drawn from Tidd et al (2005) and Amidon (1998). 
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invention that leads to real world outcomes”. This is the primary definition of 
innovation that will be used for the purpose of this thesis.  
1.7.2 Invention 
The previous section describes invention as a necessary precursor to innovation. The 
Australian Concise Oxford Dictionary (1997) defines invention as (noun) 1)“the process 
of inventing, 2) a thing invented, 3) a contrivance, especially one for which a patent 
granted, 4) developing a simple idea”. The definition makes no reference to the 
usefulness or otherwise of the invention and this aspect singularly distinguishes 
invention from innovation with the latter taking a mandate for usefulness as a basic 
requirement. Schumpeter (1934) agrees with this view “As long as they are not carried 
into practice, inventions are economically irrelevant’. Thus invention precedes 
innovation.  
1.7.3 Research and development 
If innovation is the practical application of invention then research is the process by 
which the ideas that lead to invention are identified and refined. R&D is often used as 
the measure of innovation so it is useful to define R&D. The Australian Department of 
Education, Science and Technology (2005) provides the following definition of research 
and development: 
 
“Research and experimental development comprises: 
• creative work undertaken on a systematic basis in order to increase the 
stock of knowledge, including knowledge of humanity, culture and society, 
and the use of this stock of knowledge to devise new applications3.  
• any activity classified as research and experimental development is 
characterised by originality; it should have investigation as a primary 
objective and should have the potential to produce results that are 
sufficiently general for humanity's stock of knowledge (theoretical and/or 
practical) to be recognisably increased.  Most higher education research 
work would qualify as research and experimental development.  
                                                 
3 This is the definition adopted by the then Minister for Education, Science and Training the Hon Brendan Nelson MP 
in the discussion paper prepared by the Expert Advisory Group in a report setting out the Research Quality 
Framework (September, 2005) for Australia. It is based on the OECD (2002). 
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Research includes pure basic research, strategic basic research, applied research and 
experimental development. 
Activities that support research are also included: 
• provision of professional, technical, administrative or clerical support 
and/or assistance to staff directly engaged in research and experimental 
development;  
• management of staff who are either directly engaged in research and 
experimental development or are providing professional, technical or 
clerical support or assistance to those staff;  
• activities of students undertaking postgraduate research courses;  
• development of postgraduate research courses; and  
• supervision of students undertaking postgraduate research courses.  
and meet the definition of research.” 
Importantly DEST (2005) goes on to note that: “The essential characteristic of research 
activity is that it leads to publicly verifiable outcomes which are open to peer 
appraisal.” Research is therefore an activity. 
 
The Industry Commission (1995) offers the following definitions: 
 
“Pure basic research is experimental and theoretical work undertaken to acquire 
knowledge without looking for long-term benefits other than the advancement of 
knowledge. 
 
Strategic basic research is experimental and theoretical work undertaken to acquire 
knowledge directed towards specific broad areas in the expectation of useful 
discoveries. It provides the broad base of knowledge necessary for practical solution of 
recognised problems. 
 
Applied research is original work undertaken to acquire new knowledge with specific 
application in view.  
 
Experimental development is systematic work, using existing knowledge gained from 
research or practical experience, directed to producing new materials, products or 
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devices, installing new processes, systems or services, or improving substantially, those 
already produced or installed.” 
These definitions imply a continuum that spans the ‘pure’ end of research, that is 
colloquially known as ‘blue sky’ or ‘basic’ research, through to ‘applied ‘ or 
‘development’ activities that typically foreshadow the imminent application of the 
outcomes of the research in a near operational environment. 
Dodgson (2000), defined basic research as being characterised by its long-term horizons 
and concern with new discovery and understanding, and applied research as often nearer 
term and conducted in relatively well specified areas of enquiry. He went on to say that 
both should be seen as a part of continuum where differences are not always distinct 
(some analogous terms include ‘curiosity driven’ research, ‘mission oriented’ research, 
‘strategic’ research, ‘incremental’ and ‘radical’). 
Schumpeter (1934) defined development as “the carrying out of new combinations” and 
that “the new combinations must draw the necessary means of production from some 
old combinations”.  
1.7.4 Intellectual property 
The new knowledge created by the process of innovation and research and development 
is protected in Australia by a body of law that recognises it as intellectual property. 
Intellectual property is defined by Cho (2005) as the “generic name that encompasses a 
bundle of rights which protect innovation and reputation. It includes the regimes of 
copyright, patents, trade marks, designs, circuit layouts, plant breeder’s rights, 
confidential information (or trade secrets), and a miscellany of others such as moral 
rights and sui generis [one of a kind] rights.” 
 
As the definition implies the role of intellectual property management is inextricably 
intertwined with the process of innovation. Senior managers in Australian firms 
invariably give a great deal of attention to the need to protect the intellectual property 
that their firms have developed themselves or that they have acquired from others.  
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1.7.5 The data, information, knowledge, wisdom, decision-making 
hierarchy 
The Spatial Information industry bases much of its activity on the generation and use of 
information. The derivation of much of this information is seen to be innovative, 
particularly when its origin is via a new spatial technology such as laser scanning of 
buildings for example. Moreover the industry combines this kind of information in 
complex ways to produce information products that are themselves innovative, for 
example models predicting the location of floods based on detailed terrain and surface 
water flow data. This information is invariably produced to assist with decision making. 
There is some confusion about the definitions of data, information and other related 
terms and this section is designed to provide a simple explanation for the purposes of 
the use of these terms in this thesis. 
 
The data, information, knowledge, wisdom hierarchy has become quite well known and 
it is useful to explore its origins and its contemporary use. The hierarchy has been 
researched by Nikhil Sharma (2005). The first reference to it was in T. S. Eliot’s poem 
‘The Rock’ (1934): 
 
“Where is the Life we have lost in living? 
Where is the wisdom we have lost in knowledge? 
Where is the knowledge we have lost in information?” 
 
Sharma notes that Zeleny (1987) adds value to the hierarchy by offering some meaning 
by observing that data is ‘know-nothing’, information is ‘know-what’, knowledge is 
‘know-how’ and wisdom is ‘know-why’. Curiously neither Sharma nor Zeleny show 
attribution to Eliot (1934). 
 
Ackoff (1989), cited by Bellinger et al (2005), provides further elaboration, again 
without attribution to any previous author, by offering the expanded explanation: Data 
are ‘symbols’; information is ‘data that are processed to be and that can then be useful 
in providing the who, the what, the where and the when’; knowledge is the ‘application 
of data and information and it answers the how question’; wisdom is ‘evaluated 
understanding’. Moreover he explains that the first four categories deal with the past 
whilst wisdom builds on these to help explain the present and the future.  
 11 
Rollo and Clarke (2001) elaborate on the definitions. They define data as sets of discrete 
facts presented without judgement, information as intelligence derived from data that 
have been analysed and placed in context, knowledge as information that comes with 
insight and judgement, and wisdom as the best use of knowledge.  
 
And De Bono (1999) had this to say about wisdom: “Perception and wisdom are 
closely allied. Cleverness is a sharp-focus camera. Wisdom is a wide-angle 
lens…Wisdom can come with age and experience so you learn to recognise complex 
possibilities. Wisdom can also be obtained at an earlier age by learning to broaden and 
enrich perception. You need to look widely. You need to look at alternative possibilities 
(enrich). You need to look more deeply – into the future”.  
 
Innovation, in the context of the spatial information industry, often involves the new 
combination of data and information obtained from spatial technologies that leads to a 
better understanding of a particular issue. This often has commercial value. In complex 
decision making the greater the degree of value-adding, that is the more the information 
product takes the end user to a higher order of knowledge and wisdom, the greater its 
utility becomes. 
 
Much has also been written about knowledge management. Gurteen (1998) for example 
sums this up as: “an emerging set of organisational design and operational principles, 
processes, organisational structures, applications and technologies that helps 
knowledge workers dramatically leverage their creativity and ability to deliver business 
value”. Dodgson (2000) recognises a variety of activities around knowledge-
management including; acquisition, generation, validation, capture, diffusion, 
embodiment, and realisation. Note that the practice of science in the spatial information 
industry also recognises another factor related to these namely calibration. 
 
This researcher agrees with the flow of logic embodied in the preceding discussion. 
However it is useful to add two further categories: that of intelligence4 which is 
information that has been collected, integrated, evaluated, analyzed, and interpreted; and 
decision-making because the hierarchy acts as a process of synthesis that permits the 
individual to use it as the ‘trigger for action’. So the hierarchy becomes; data, 
                                                 
4 Derived in part from the CIA World Factbook. 
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information, intelligence, knowledge, wisdom, and decision-making. It is axiomatic that 
the process of innovation is about the production of new information. Moreover the data 
to wisdom continuum collectively represent human intellectual. 
 
It was Drucker (1968) who said “To make knowledge work productively will be the 
great management task of this century, just as to make the manual work productive was 
the great management task of the last century.” Through the power of its information 
collection and analysis technologies the spatial information industry does make, and 
will increasingly make, a crucial contribution to the productive management of many 
aspects of society. A body of theory has grown up to explain the modern, digital 
information phenomenon. This is known as information theory and it is discussed in the 
next section. 
1.8 INNOVATION AND INFORMATION THEORY 
Information theory was developed by Claude Shannon at the Bell Telephone 
Laboratories in the late 1940’s to provide a structure understanding of the electronic 
‘thing’ that was being increasingly created and transmitted through lines of 
communication and being stored on computers and tapes. This thing was the computer 
generated ‘byte’, the collection of bits that form a binary number with meaning. 
Shannon described this thing as neither facts nor knowledge but ‘information’, in its 
binary form. He observed that "the fundamental problem of communication is that of 
reproducing at one point either exactly or approximately a message selected at another 
point." (Lucent Technologies – Bell Labs, 2006) 
According to the Encyclopaedia Britannica information in the context of information 
theory includes the messages occurring in any of the standard communications media, 
such as telegraphy, radio, or television, and the signals involved in electronic 
computers, servomechanism systems, and other data-processing devices. The theory can 
also be extended to include the signals appearing in the nerve networks of humans and 
other animals. The signals or messages do not have to be meaningful in any ordinary 
sense. The primary objective of information theory is to discover mathematical laws 
governing systems designed to communicate or manipulate information. The theory 
permits the development of quantitative measures of information. It also establishes 
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guidelines that allow for the determination of the capacity of systems and devices to 
transmit, store, and otherwise process information.  
The most famous measure for information developed by Shannon was the ‘bit’ (Lucent 
Technologies – Bell Labs, 2006). A bit is the most common unit measure of the quantity 
of information in electronic form. It is a binary measure of volume and can be 
conveniently used in computing because it corresponds precisely to the mechanism by 
which electronic means of communication encode, transmit and decode data for use in 
the information value-chain. We now all know that 8 bits make a byte and one byte 
represents 28 (or 256 values). The development of Information Theory5 presaged the 
dawn of the electronic communications and digital data age. This led ultimately to 
whole new industries being created including the spatial information industry. 
1.9 THE SPATIAL INFORMATION INDUSTRY 
1.9.1 Spatial information 
Spatial information is any information that can be geographically referenced, that is 
describing a location or any information that can be linked to a location (ANZLIC, 
2005). It describes the location (in up to three dimensions) of objects in the real world 
and the virtual world and describes the relationship between those objects (that is who 
their neighbours are, how large they are, when they were created and so on). In the past 
spatial information was typically hard-copy and map-based but it is now mostly found 
in electronic form. Typical examples today include satellite and aircraft images, global 
positioning system outputs, computer based records, and visualization systems that 
display images of objects and their attributes (that describe the nature of the object) in 
three dimensions, four dimensions (when making forecasts of location into the future or 
historic ‘backcasting’ the prior location of objects in the past). Spatial information is 
increasingly dynamic (that is constantly moving such as video images, unlike old static 
maps), available in real-time and available to the end user in mobile form. 
                                                 
5 Later scholars on information theory likened the proliferation of information in this form to the second law of 
thermodynamics and the concept of entropy; the inexorable tendency to towards disorder, mixing and randomness. 
Chaos theorists discovered that this disorder generated complexity, richness and unpredictability that acted as a most 
creative process much of which was entirely unpredictable (Gleike, 1987). Hence the rise of chaos theory.  
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1.9.2 Definition of small to medium enterprise firms 
For the purpose this thesis small to medium enterprises (sme’s) were those who 
employed less than 99 employees. It can be further broken down into small firms 
employing up to 19 employees and medium firms employing 20 to 99 employees. This 
approach is consistent with that taken by the Australian Bureau of Statistics6, the body 
officially charged by the Australian Government with the responsibility for undertaking 
the census studies of Australia.  
1.9.3 The spatial information industry in Australia 
During the late 1990’s and early 2000’s the Australian government undertook a review 
of the spatial information industry in Australia. It did so under the national program of 
rolling reviews of various industries that were designed to seek ways to improve the 
competitiveness of those industries. This program was known as the Industry Action 
Agenda program. In September 2001 the Spatial Information Actions Agenda report 
was published (Department of Industry Science and Resources (2001)). The review 
galvanised the various segments of the industry in Australia that had been hitherto 
operating under a number of disparate guises (such as surveying, land planning, remote 
sensing, global positioning, cartography and others) and acted as the catalyst for all to 
come together under the ‘spatial information’ banner.  
 
In the four years following the review Australia established in short order; a peak 
industry body known as the Australian Spatial Information Business Association 
(ASIBA) which now has over 500 members, a professional body known as the Spatial 
Sciences Institute (SSI) which has over 2000 members, a peak research body called the 
Cooperative Research Centre for Spatial Information (CRCSI) comprising over 50 
shareholders (over 40 companies, four universities, and seven government agencies 
from the federal and state jurisdictions), and consolidated the role of the peak 
government body for spatial information known as the Australian and New Zealand 
Land Information Council (ANZLIC) which represents all federal, state and territory 
jurisdictions in Australia and New Zealand. 
 
                                                 
6 Note: while the Australian Bureau of Statistics defines small firms as having 5 – 19 employees, this thesis defined 
small businesses as having up to 19 employees, reflecting the fact that a number of sme’s in the Spatial Information 
industry in Australia have less than 5 employees. 
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These various bodies represent an industry and a science that has traditionally been 
responsible for describing the location of objects and the relationship between those 
objects, maps being the most obvious example. However, today the concept of spatial 
information is far more embracing. It includes anything that has a geographic location, 
either in reality like a car, or in the future, like a model of the climate. It can be static or 
mobile. It describes the shape, size, construction, nature of any neighbours, history and 
attributes of the object or thing whose location is being studied. It includes any non-
spatial (or textual) information that is relevant to that object such as its name, 
description of its properties and so on.  
 
The discipline of spatial information now includes cartography (traditional preparation 
of maps on paper or more recently in electronic form), remote sensing (such as satellite 
imaging), photogrammetry (use of photography for mapping, imaging and measuring), 
global navigation satellite (positioning) systems, geographic information systems 
(which are software systems for storing and analysing the vast amounts of electronic, 
spatial and related non-spatial information), visualisation systems (that depict static or 
dynamic map-based images), and web-based and telecommunications-based delivery of 
spatial information. 
 
To illustrate the use of spatial information it is useful to note some of the more well-
known applications; meteorology (using global imaging satellites), mining exploration 
(using airborne and satellite imaging), land titling (tracking land titles and certificates of 
ownership using geographic information systems), land surveying (using total stations 
that incorporate laser technologies and global positioning systems), emergency services 
including bushfire detection and monitoring (for example using aircraft mounted 
infrared tracking cameras), transport logistics (tracking goods and vehicles from point 
of departure to point of destination using global positioning systems and geographic 
information systems), monitoring the environment for natural resources, biodiversity, 
salinity, soil loss and forest clearing amongst others using the full range of technologies 
previously mentioned. The outcome of the application of spatial information is usually 
some form of information product from which the user can make a decision for further 
action (such as where to fight the bushfire). It is self-evident that spatial information is 
widely used. In fact Tomlinson (1993) estimated that in the state of Victoria, for 
example, at least 90 percent of government activity relied on spatial information, a 
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figure he argued was able to be applied to virtually all government jurisdictions in the 
western world.  
 
The previous discussion highlights at once both the ubiquitous nature of the spatial 
information industry and its somewhat ill-defined boundaries. Defining the size and 
growth of this industry therefore presents some problems. Nevertheless the Department 
of Industry Science and Resources (2001) estimated the global spatial information 
industry to be up to $34 billion per annum in size and growing at a rate of up to 20 
percent per annum. These figures need to be viewed with some caution. More reliable 
estimates are obtained by breaking out the more obvious segments of the industry. For 
example Gewin (2004) identified 140,000 organisations globally that use geographic 
information systems (GIS) world-wide and estimated the global market for GIS to be 
about $5 billion.  
 
The Australian industry is currently estimated to be about $1.2 billion per annum and 
growing at about 12 percent per annum (Corporate GIS Consultants, 2004). Per capita 
the Canadian spatial information industry, for example, is three times more productive 
(Department of Industry Science and Resources, 2001) suggesting that there is 
substantial room for Australia to grow7. The reasons for this are varied but include the 
fact that the Canadian government has had a policy of technology transfer from the 
government sector to the private sector for nearly three decades, has supported a 
nationally cooperative research initiative called GEOIDE since 1997 with over $50 
million of government support under its National Centres of Excellence program, and 
has encouraged the development of several multinational companies with government 
support. By contrast Australia’s industry is characterised by a large number of small 
firms, no home grown multinationals and has only recently commenced its national 
research initiative, the Cooperative Research Centre for Spatial Information. 
 
There are typically three classes of providers in Australia’s spatial information industry 
(RMIT University, 2002): the technology providers who develop and supply software, 
hardware, database and firm-ware systems, a sector that is dominated by large national 
and multinational companies; the data providers that capture, maintain and supply the 
raw data most of whom are Commonwealth and state government agencies; the service 
                                                 
7 Canada is only 1.5 times larger than Australia by both population and GDP. 
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providers who are typically small to medium enterprises that are Australian-owned and 
who value-add the data using the software, hardware, databases and firm-ware supplied 
by others usually under licence to the data owners.  
 
The spatial information industry is seen by some as part of the information 
communications technology industry. By others it is seen as a value-adding technology 
that is intimately part of the industry that uses it such as mining, forestry, agriculture, 
transport and so on. Whichever way it is viewed it is part of the information revolution 
that is contributing in unprecedented ways to the global increase in electronic data and 
information. Dearne (2002) reports that Dr William Lewis, a senior analyst in storage 
networks and devices for JP Morgan, estimated that digital information would grow at 
61 percent compound annual rate between 2001 and 2005. Clarke (2001) quotes IBM 
estimates of the amount of corporate data doubling every 12 to 18 months but that only 
15 percent of this data is codified for future retrieval (Knowledge Business, 2000). 
Clarke (2001) goes on to quote the OECD (1996) as observing that “knowledge and 
information tend to be abundant; what is scarce is the capacity to use them in 
meaningful ways”. This comment is particularly meaningful for the spatial information 
industry because it is one of the primary functions of geographic information systems to 
codify data, making it independent of the individual and thereby much more readily 
retrievable. In practice there is a growing gap between the volume of electronic data and 
our ability to meaningfully re-use it.  
 
By any measure the spatial information industry is rapidly changing 
(NOAA/NASA/ASPRS, 2004) mostly as a result of the tremendous rate of development 
of new technologies. There has been unprecedented development of new satellite and 
airborne sensors (eg hyperspectral airborne sensors that acquire hundreds of channels of 
data across the electromagnetic spectrum that prove vital in ‘seeing’ the precise 
signatures of valuable mineral bodies, and laser sensors that offer new precision for 
mapping built assets), the near ubiquitous use of global navigation satellite systems (of 
which the US Global Positioning System (GPS) is just one) in mobile devices and the 
convergence and miniturisation of computing devices with other service providers (for 
example in-car navigation, mobile phones with positioning capabilities), and the power 
of distributed database systems that can draw on massive datasets over the web from 
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disparate sources. These are all examples of innovative spatial technologies that have 
enjoyed significant commercial success. 
Finally in a broader sense the Spatial Information Industry is part of the larger 
Information Communication Technology (ICT) sector. The National Information 
Communications Technology Australia Ltd (known as NICTA), Australia’s pre-eminent 
public-private partnership describes its mandate as (NICTA, 2005): “from data to 
knowledge; to produce social, environmental, and economic value from the gathering 
and use of information…through trusted wireless networks; to enable greater 
confidence, freedom, and capability through improved efficiency, reliability, and 
security of all wireless environments.” The OECD (1998) define the ICT sector as “a 
combination of manufacturing and service industries that capture, transmit and display 
data and information electronically”. There is general agreement amongst the plethora 
of sources that define ICT that it involves the use of computers, peripheral devices 
(including mobile devices), information processing, connections, transmission and 
communication (also known as telecommunications). 
1.10 INNOVATION AND RESEARCH AND DEVELOPMENT IN 
AUSTRALIA 
Australia produces 2.87 percent of the major international science literature and around 
0.53 percent of patents taken out in the United States (DEST, 2003). This is an 
impressive achievement given that Australia has about 0.32 percent of the world’s 
population. It therefore punches above its weight. But these data beg a key question; 
does Australia convert enough of her knowledge into productive uses that can help grow 
new wealth for the country? 
 
The Business Higher Education Roundtable (BHERT) is an organisation devoted to 
pursuing initiatives that improve the performance of both business and higher education 
for the benefit of Australian society. Its Board comprises a number of Australian Vice-
Chancellors and leading business executives. It periodically reviews Australia’s 
research and development performance and in February 2004 produced a paper based 
on the OECD Science, Technology and Industry Scoreboard 2003 (BHERT, 2004). It 
noted the following facts about Australia; 
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? it ranks 17th out of 31 nations in terms of R&D intensity as a percentage of 
GDP,  
? in terms of R&D expenditure as a proportion of total national R&D expenditure 
business ranks 22nd and government ranks 9th, 
? it ranks 16th out of 19 countries in terms of business R&D expenditure by 
selected ICT manufacturing countries and 21st out of 25 in share of ICT 
manufacturing, 
? and it ranks 26th out of 27 in the share of total venture capital in high 
technology sectors.  
 
On the positive side the report noted that Australia’s level of non-business researchers 
(that is funded by higher education and government) per 10,000 labour force remains 
3rd highest in the OECD and 2nd highest for higher education researchers, and that 
Australia ranks 3rd highest in the tax treatment and subsidies provided to business. 
 
In summary, these findings tells us that Australian governments are relatively generous 
in terms of their support for R&D and that Australian business is relatively miserly by 
comparison. The Australian Bureau of Statistics (ABS) published a series of three 
papers on R&D effort by Australia’s three sectors government, private and non-profit 
(ABS 2004) that supported these findings. Whilst all three sectors showed an increase 
over the period 2001-02 to 2002-03 Australia still ranked 13 out of 19 countries on 
gross expenditure on R&D (GERD) as a percentage of GDP which was considered low 
with a ranking below countries like Finland, Iceland, Korea, Japan, Norway, Germany, 
France and the US. Overall as of the fiscal year 2003 Australia spent about 0.56 percent 
of national revenue on R&D compared with Finland, the world’s highest spending 
nation, that invests 1.2 percent (IPRIA/MIAESR/IBISWorld Pty Ltd, 2004).  
 
In an earlier survey conducted jointly by the Australian Research Council, the 
Commonwealth Scientific and Industrial Research Organisation and the National Health 
and Medical Research Council (2002) benchmarked the performance of Australia’s 
universities and medical research institutes against their equivalents in the United States 
and Canada for the year 2000. It was found that for every $US1 billion in research 
expenditure 127.9 US patents were issued in the US, 86.1 US patents were issued to 
institutions in Canada and 34.3 US patents were issued to institutions in Australia. Per 
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capita the picture for Australia was somewhat better for licence agreements with 
Australia issuing 115.5 licences for every $US1 billion in research expenditure 
compared with 143.0 in the US and 183.4 in Canada, whilst for the same benchmark 
expenditure Australia produced 16.2 start-ups, compared with 13.8 in the US and 37.5 
in Canada. This is a mixed result for Australia but does suggest that performance could 
be improved. 
 
In 200I the Australian government released its overall strategy for pursuing excellence 
in research, science and technology with a $3 billion package over five years called 
‘Backing Australia’s Ability’. The Australian Academy of Science (AAS, 2004) 
welcomed the package but described it as too little spread over too long a time period.  
 
There was also general concern that Australia had for too long been spreading its public 
research investment too thinly over too many issues. This concern led to the 
development of a series of four national research priorities in 2002 designed to 
concentrate resources in critical areas of the national interest (Prime Ministerial 
Announcement, December 2002). The four areas were: 
 
1. An environmentally sustainable Australia  
2. Promoting and maintaining good health 
3. Frontier technologies and building and transforming Australian industries 
4. Safeguarding Australia. 
 
Although still broad in nature and capable of dissipating funds as un-productively as the 
previous system, much of the sub-text was quite specific. For example spatial 
information was specifically singled out as a key emerging technology area that 
required greater support. 
 
In 2003 the Australian Research Council (ARC), one of Australia’s peak bodies 
responsible for allocating government funding (and with an annual budget of around 
$300 million) revised its strategic plan and decided to adopt the Prime Minister’s 
research priorities in their entirety as the new priorities for the ARC (ARC, 2003). 
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Continuing concern over the level of research and development investment in Australia 
prompted the Australian parliament to investigate the issue through the House of 
Representatives Standing Committee on Science and Innovation during 2002 and 2003. 
After a most thorough review, in June 2003 the Committee tabled in Parliament its 176 
page report entitled ‘Riding the Innovation Wave: The Case for Increasing Business 
Investment in R&D’ (House of Representatives, 2003). The Committee singled out the 
small to medium enterprise (sme) business sector for special treatment and concluded 
that the following drivers were particularly important for sme’s and fast-growing 
companies: 
 
 
• Company profit 
• Successful commercialisation of R&D 
• Establishment of a distinctive presence in the market 
• Access to capital 
• The general level of economic activity in Australia 
• Speedy access to markets, especially overseas 
• Government incentive programs and government tender/purchasing policies 
• Collaboration with public sector research bodies 
• Knowledge of the industry in which the firm operates 
• The presence of major international corporations (and large companies 
generally) 
• The national macroeconomic environment, including the education, taxation and 
legal systems 
 
The Committee also identified a number of impediments to the growth of Business 
investment in R&D (BERD): 
 
• The location of Australia and the relative size of our economy in the global 
context 
• Aspects of the Australian culture and the way that Australia ‘projects’ itself to 
the world 
• Australia’ s industry structure 
• The management ‘culture’ in Australia 
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• The actions of foreign companies 
• The commercialisation of research 
• The challenge of marketing globally 
• The higher education and financial sectors 
• Regulatory activity both in Australia and overseas 
• Government policies and programs designed to facilitate R&D 
• Financial incentives for both scientists and entrepreneurs 
• A shortage of skills 
 
The Committee drew up 48 recommendations and in his Parliamentary tabling speech 
the Chairman of the Committee, the Honorable Gary Nairn MP summarised these into 
five main points: 
 
1. the current government policy was broadly supported by the community but 
incremental tax concessions were needed to stimulate R&D investment 
2. governments must be prepared to commit to long term investment in R&D with 
rolling programs of not less than five years 
3. there must be greater support for sme’s including mentoring programs that offer 
advice and encouragement from those firms that have achieved success 
4. there must be greater collaboration between public research bodies and private 
enterprise, with a special emphasis on sme’s 
5. there will be occasions where the government should encourage major 
international corporations to site their R&D activities in Australia through 
explicit government incentives 
 
The emphasis on sme’s is particularly relevant to this thesis. It also suggests that a range 
of specific factors should be developed in this regard that go beyond the more general 
observations of this review. In her reply to Mr Nairn’s tabling speech the Deputy Chair 
of the Committee, the Honorable Ann Corcoran MP, and member of the opposition, 
noted bluntly these points; sme’s are less interested in tax concessions and government 
grants (particularly given the cost of the red tape and the large lead times for approval), 
that sme’s were under-represented during the enquiry, and that developing export 
markets was seen as crucial. 
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The President of the Australian Academy of Science (AAS, 2003) noted with concern 
on behalf of Australia’s leading scientists “that the gap between the Australia’s 
GERD8and the OECD average continues to widen. European countries have recently 
agreed on a target of 3 percent of GDP by 2010 as a appropriate level of investment in 
R&D”. The Academy made this comment in the context of Australia’s current low 
commitment of around 1.5 percent per annum. The problem became even more 
poignant after this statement with Australian Federal government expenditure on R&D 
for the 2004/05 year declining from 0.66 percent of GDP in 2003/04 to 0.597 percent of 
GDP. 
 
A joint study by the Australian Statistician and the Secretary of the Australian Federal 
Department of Industry, Tourism and Resources into patterns of innovation in 
Australian businesses in 2003 (Trewin and Paterson, 2006) of 6000 Australian 
businesses with over 5 employees found that 35 percent of Australian businesses 
undertook one or more forms of innovation activity9, showing that the majority of 
businesses were non-innovators. The study also found that there was widespread 
variation between the proportion of businesses innovating and the intensity of 
expenditure reported across industry. Its most significant finding though for this 
researcher was that 75 percent of the innovation survey population was in the 5 – 19 
employee category, thereby underlining the importance to policy formulation in 
Australia of the need to gain a much better understanding of firms in this group given 
their dominant contribution to the economy. Finally, the study recognised only 12 
broadly defined industry categories and its granularity was such that it was too broad to 
distinguish the relatively small spatial information industry. 
 
An external reference group commissioned by the Department of Education Science and 
Training in March 2004 (DEST, 2004) concluded that innovation and research make a 
“crucial contribution to national well-being and economic success” and found that there 
was widespread support for an increase in funding, particularly in the higher education 
sector and especially in the area of infrastructure. In September 2004 the government 
announced a revised research strategy ‘Backing Australia’s Ability – Building our 
Future through Science and Innovation’ and a new package of $5.3 over seven years to 
                                                 
8 Overall gross expenditure on R&D (GERD) 
9 Innovation activity in this study includes introduced new goods and/or services, operational and/or 
organizational/managerial processes). 
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2011. It also instituted a review of ‘National Collaborative Research Infrastructure’ that 
is due to report in 2006.  
Debate continues to rage over the role of Australian Universities in resourcing teaching 
and research, known as Nelson’s policy (Nelson 200310). Some commentators 
(Marginson 2005) feel that Australia will increasingly move to a US–style system where 
fee paying students help subsidise research, elite universities increase their share of 
public research funds, blue-sky research continues to be largely government funded, and 
income from commercial research will never reach significant levels. It is also feared 
that Nelson’s policy will narrow research fields (to life sciences, biotechnology, 
nanotechnology and geoscience11). 
 
Ellyard (2001) foreshadowed this development with a similar list; cybertechnology, 
biotechnology, nanotechnology and advanced material technologies and urged Australia 
to find a small series of niche technologies with which it could lead the world noting 
specifically the information technologies and remote sensing12 as exemplars. He also 
lamented Australia’s generally poor record of turning invention to innovation and 
therefore prosperity and expressed abhorrence at Australia’s continued desire to import 
the innovations of others13 rather than nurture our own14.  
 
The 2004 Global Entrepreneurship Monitor15 (GEM) (Hindle and O’Connor, 2004) 
revealed a concerning picture of entrepreneurship and innovation in Australia. Its 
overall conclusion was that Australia’s aggregate national entrepreneurial performance 
is ‘at best mediocre. A bad situation shows some early signs of getting worse and our 
attitude to our plight is complacent’. Other specific conclusions were; the managers of 
Australia’s innovators were too focussed on business differentiation from competitors 
rather than on newness to customers or the incorporation of new technologies, 
Australia’s governments do not adequately understand entrepreneurship or its 
                                                 
10 The Honorable Brendan Nelson MP, former Federal Minister for Education 
11 A science discipline within which the spatial sciences are traditionally very active and which promises substantial 
opportunity for continued growth of the discipline. 
12 Remote sensing is imaging by satellites and airborne systems and is one of the science disciplines of the spatial 
information industry. 
13 Ellyard 2001 called it the ‘branch office’ mentality. 
14 Ellyard’s (2001) view that maximum utility from innovation would not be derived from the product specific 
innovation, but from the generic innovation that would service a wide variety of uses, while laudable is less realistic. 
15 The GEM survey commenced in 1999 and is now a comprehensive annual survey of 43 countries that studies the 
complex relationship between entrepreneurship and economic prosperity. A coordinating team at the London 
Business School overseas quality control, while the Australian data are coordinated by Swinburne University. Over 
2000 individuals involved in entrepreneurship and innovation are sampled in each country. Data is collected on 
participation in entrepreneurial activity in the past year, motivation to start a new business, propensity to innovate, 
anticipation of growth, access to finance, and entrepreneurial capacity of the individual entrepreneurs. 
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relationship to innovation and do not prioritise it adequately, Australia’s social and 
cultural norms poorly serve our innovators and entrepreneurs, and there is no sense of 
national urgency to address these issues. The number one recommendation of the report 
was that a national education program was needed to address these problems.  
 
The Prime Ministers Science Engineering and Innovation Council (PMSEIC, 2005) 
reviewed the factors that are needed to grow the export capability of Australian sme’s. 
There are over one million sme’s in Australia and they comprise 99.8 percent of 
Australian companies. Only 13 percent of them are exporters. The review found that 
there was no critical mass of sustainable sme exporters, too often their new ideas are 
lost to better resourced companies off-shore and that exports are critical to growth in the 
sme sector. The review recommended that a ‘tech team’ approach was needed across 
government and industry sectors that would deliver coordinated policy, shared 
objectives, increased skills base and funding assistance at critical times in the 
development cycle. The objective was to achieve a doubling of the number of sme 
exporters by 2006-07. Corroborating this view, the Australian Industry Research and 
Development Board, DIST (2005), found that the Australian domestic economy was too 
small to permit innovative sme’s to source growth capital, increase sales and grow their 
business. It also noted that sme’s were under increasing pressure to develop global 
alliances. 
 
Thus Australia has placed the spotlight on research investment and innovation in recent 
years and continues to debate the level of support required. Successive reviews have 
resulted in a variety of government initiatives which seem to have had a questionable 
impact on the underlying problems. Nevertheless it is clear that investment by the 
private sector is one of the primary factors that is still lagging in Australia and that 
Australian innovation is suffering as a result.  
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CHAPTER 2 
 
“To be successful in the 21st Century Australia will need to develop an ideas-based, 
can-do economy and society. This means an economy and society that is proficient at 
both creating ideas and translating a substantial proportion of them into new 
business opportunities – the pay-offs are jobs, wealth, and a better quality of life. 
Australia will be a nation where the words, science, innovation and entrepreneurship 
are synonymous with excitement”. 
 (Dr Robin Batterham, Australia’s Chief Scientist and Mr David Miles Chair of the 
Prime Minister’s Science and Engineering Council on 30 November 2000) 
 
2 REVIEW OF LITERATURE  
2.1 OBJECTIVE OF THIS CHAPTER 
Even a dispassionate analysis of popular writings would draw the conclusion that we are 
currently living in a knowledge-based era characterised by the ever-sharpening focus on 
innovation as the catalyst for continued prosperity. The notion of innovation is 
examined in this chapter by critically reviewing selected elements of the literature. The 
review covers the concept of innovative, the processes which influence it and the factors 
that make up the processes. The review begins by taking a broad view of the literature 
by examining a number of industries including manufacturing, telecommunications, 
semi-conductors, and automotive. It does so because there is virtually no published 
material about innovation in the spatial information industry. The review attempts to 
draw out an understanding of innovation from those industries that have been studied so 
as to form the basis for the subsequent research in this thesis.  
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2.2 INNOVATION – CONCEPTS AND DEFINITIONS 
EXPLORED 
2.2.1 Innovation – an economics perspective 
One of the first scholars to focus on the role of innovation in the modern economy was 
Joseph Schumpeter. In his landmark book Schumpeter16 (1934) identified five 
categories of innovation: introduction of a new good, introduction of a new production 
method, constitution of a new organisation, conquest of a new market, and conquest of 
new source of raw materials or semi-finished products points. Later authors such as 
Teece (1986) and Gadrey et al (1995) agreed. Schumpeter (1934) was of the view that it 
was the innovator (the ‘producer’) who initiates economic change. Consumers are then 
educated to be taught to want the new things thus produced.  
 
Schumpeter refined his view of innovation with his ‘long-wave’ theory in 1939. This 
theory describes waves of economic development. It also gives some importance to the 
use of business clusters for stimulating innovation. According to Wonglimpiyarat 
(2005), in her interpretation of the Schumpeterian view, the new technology reaches a 
level of maturity that permits it to undercut the profits of the old technology thereby 
effecting replacement through a process Schumpeter called the ‘creative destruction’ of 
the old monopoly. Hence innovation drives change. In his 1942 book Schumpeter 
lamented that innovation was being reduced to the routine and that technological 
progress was increasingly the domain of trained individuals working in predictable 
ways and who would reduce the ‘romance’ of entrepreneurship and avoid the ‘flash of 
genius’. Sixty years later no one could describe the technology revolution as routine, 
just look at ‘Google Earth’s’ totally unpredictable introduction in 2005 as an example of 
the continued flash of genius. 
 
This ‘long wave’ theory of innovation has been neatly expressed by Hargroves and 
Smith (2004) who set out the following paradigmatic shifts, apparently without 
connection to the original theories of Schumpeter:  
 
? Mechanisation: 1740 – 1840 (textiles, water power and steam) 
? Steam:   1840 – 1890 (engines, railways and steamships) 
                                                 
16 ‘The theory of economic development: An inquiry into profits, capital, credit, interest, and the business cycle’, 
Schumpeter, 1934. 
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? Electrical: 1890 – 1940 (electricity, heavy engineering and synthetic 
dyes) 
? Mass production: 1940 – 1990 (autos, airlines and plastics) 
? ICT: 1990 – onwards (information communication technology, 
computers, telecom and software and eventually leading 
to biotechnology, space and satellites) 
 
The Schumpeterian view envisaged that the motivation for monopoly profits, earned in 
very large measure, was a primary inducement for entrepreneurs to run the large risks of 
innovation. This is still evident today. 
 
Lipsey (1975) observed that innovation responds to economic incentives. He noted that 
new products and methods were introduced when it was profitable to do so and that 
changing business conditions, such as higher wages, introduced changed economic 
incentives that acted as the catalyst for the introduction of innovative new business 
practices such as labour-saving new technologies. Lipsey (1975) noted that there were a 
number of equally valid hypotheses about the sources of invention and innovation. 
These were: 
 
1. Invention is a random process in the firm. Under this regime it is assumed that a 
proportion of the population will by their very nature be inventive and that the 
laws of probability dictate that invention will occur as some stage. Moreover 
these inventions then accumulate, creating a pool from which some eventually 
become profitable innovations when the climate is right. This is a view of 
invention seen very much from the perspective of the individual and the firm.  
2. Invention in the firm as a response to the institutional framework. The formal 
instruments of an organised society such as tax law and patent regulations act to 
stimulate or retard the process of invention. These are demonstrably factors 
external the firm. 
3. Invention and innovation are the product of the inherent logic and momentum of 
science. In a notion that has some elements of the Kuhnian17 view of science it is 
postulated that science has its own momentum and that scientists are the 
                                                 
17  Thomas Kuhn (1996) ‘The structure of scientific revolutions’, first published in 1962.  
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instruments of this momentum not the causes of the scientific discovery. This is 
a view that is very much external to the firm. 
4. Necessity is the mother of invention18. This view assumes that scarce resources 
are allocated according to need and that if deployed in sufficient concentration 
just about anything is possible- splitting the atom, flying to the moon and 
cultivating the desert. The impetus for inventions in these instances can from 
government (eg a policy decision to land man on the moon) or from the firm 
(developing new irrigation techniques that convert cheap land into productive 
agriculture).  
5. Profits are the spur. The profit motive leads entrepreneurs and firms to use the 
best methods and to continue to develop new ways to meet old and new needs 
and wants. 
 
Moreover, Lipsey (1975) extends the argument to consider the impact of innovation on 
employment levels. He develops two scenarios. In the first the increasingly efficient and 
labour-saving technologies continually reduce the need for labour thereby increasing the 
pool of the unemployed. In the second the increasingly large pool of unemployed drives 
down the price of labour to a level where it is once again desirable to employ them 
because their cost has dropped below the threshold level of the cost of the alternative 
technology.  
 
It is fascinating to deepen the scrutiny of these two scenarios. One can look at the short 
term fluctuations of the market and perceive instances where both scenarios are likely to 
come into play. In the long term, and where a disruptive technology is assuming near 
ubiquitous dominance in the market, it is almost invariably the case that macro-
economic growth sees a general expansion of the market and a sustainable increase in 
the demand for labour. This demand absorbs the pool of displaced labour to the extent 
that this labour re-skills in the new technology or finds employment in the less 
technologically demanding jobs created in the drag of the growing economy, jobs that 
are invariably found in every society. In the very long term, (refer to Hargroves and 
Smith, 2004), the cycle then repeats itself. However it can be argued that the periodicity 
of the cycle is decreasing as the rate of technology change increases. This is a 
particularly pertinent observation for the spatial information industry because this 
                                                 
18 William Wycherley (1640?-1716), English dramatist from Love in a Wood, act iii. sc. 3 (1672). 
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industry is currently introducing an unprecedented wave of new technologies (examples 
include the Global Positioning System, Google Earth, Radar Satellites, and Airborne 
Laser Scanning just to name a few) . 
 
Clearly the combination of innovation and new technologies in receptive markets can 
lead to run-away change in the purchasing intentions of consumers thereby resulting in 
the massive re-allocation of investment capital. These shifts have a profound effect on 
the viability of whole economies and the firms that operated within them. The challenge 
for the entrepreneur and the employee in each case is to anticipate these trends and to 
position themselves to survive and prosper under the new conditions. As we shall see in 
later sections authors like Moore (1991/92)19 and Christensen (1997)20 have developed 
coherent explanations for these trends, thereby helping entrepreneurs better manage the 
implications of the unending wave of new technological challenges to existing markets. 
 
A strong link has been found to exist between economic growth and innovation through 
a study of 21 countries that showed a statistically significant correlation of 0.7 (Hindle, 
2004). A contrary finding of 31 European countries (European Commission, 2005), 
suggested the link between innovation activity and GDP on a country by country basis 
is much weaker, at least in the short term, due to the number of other factors that 
influence GDP.  
 
Lending support to the comment on long lead times is the study of returns from 
Australia’s Cooperative Research Centre programme that showed that it takes nine 
years on average to get a definable net economic benefit out of the research investments 
when analysed on a case by case basis (Allen Consulting Group, 2005). 
2.2.2 Innovation – a overall management perspective 
It seems that a whole industry has developed around the management of innovation; 
Miller (2004), Knott (2003), Roberts (1999), Nobel and Birkinshaw (1998), Teece et al 
(1997), Bettis and Hitt (1995), and Sanchez (1995) to name just a few. One of the 
seminal authors in this area was Peter Drucker. Drucker (1955 and 1985) was of the 
                                                 
19 Moore developed the ‘chasm’ theory of innovation that explored the challenge faced by companies trying to move 
from one technology paradigm to the next. 
20 Christensen developed the ‘disruptive technologies’ theory to describe those technologies that brought into being 
the profound shift in consumer preference and the consequential deployment of new technology. 
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view that the role of management in the entrepreneurial economy was “above all, to (be 
applied to) systematic innovation: to the search for and the exploitation of new 
opportunities for satisfying human wants and needs and that it was time to now 
“develop the principles, the practice, and the discipline (of both entrepreneurship and 
innovation)”. He stated that “Innovation is the specific instrument of 
entrepreneurship…it creates a resource”…and “new capacity to create wealth”. He 
went on to promote the use of ‘systematic innovation’ which “therefore consists in the 
purposeful and organised search for changes, and in the systematic analysis of the 
opportunities such changes might offer for economic or social innovation”. He listed a 
number of  sources for innovative opportunity: the unexpected (event, success, failure), 
the incongruity, the process need, demographics, changes in perception, and new 
knowledge both scientific and non-scientific.21 
 
Drucker (1997) linked strategy, vision and mission to the discipline of innovation, 
noting that with a clear mission, a well-defined concept of the intended outcomes and a 
willingness to abandon programs that were failing to perform were the hallmarks of a 
successfully managed process of innovation within the firm. Senge (1998) agreed with 
Drucker and went on to re-inforce the need to learn from customers and to enter into 
collaborative alliances.  
 
The arguments put forward by Drucker (1985 and 1997) are typically based on case 
studies and his own observations made over many decades. They are presented logically 
and in a simple style that makes them readily intelligible to a broader audience such as 
managers who have no formal academic grounding in management. However he rarely 
presents empirical evidence based on data demonstrably representative of a whole 
industry. He tends to generalisations and whilst the logic is persuasive he seems not to 
wish to look at the issue through the lens of body of theory or under the scrutiny of a 
particular methodology.  
 
This approach can be contrasted with Miller (2004) who takes agency theory and 
strategic theory approach to the management of innovation. He finds that firms that 
                                                 
21 Drucker (1985) also set out five principles of innovation (p123-124): the analysis of opportunities, the conceptual 
and perceptual (“go out and look and learn... using both the left and right sides of the brain), remaining simple and 
focussed, starting small, and striving for leadership in their environment. As a corollary he specified three important 
‘don’ts” (p125): not to try to be clever, not to over-diversify (the opposite of focussed), and not to innovate for the 
future but innovate for the present – this not to say that long lead times for development are wrong rather that as soon 
as the innovation is developed it must find immediate use. 
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diversify their product offerings invest less in R&D after diversification. The problem 
with his research is that it only applies to large firms and makes no findings about its 
relevance to sme’s.  
 
Knott (2003) sets out to explain some key aspects of the management of innovation by 
modelling the relationship between firm heterogeneity (that is a range of product and 
service offerings in a range of geographic and consumer markets) and sustainability of 
profits. In an interesting development of logic her model sets out to show that 
heterogeneity fuels innovation. The logic of her argument is that the act of diffusion into 
markets causes market leaders to suffer from reduced profits, prompting market leaders 
to greater innovation to recover their market position. She then produces a resource-
based view of strategy arguing that there is indeed a sustainable advantage in firm 
heterogeneity. The model has some attraction because it suggests that small firms 
exhibit high productivity with their R&D despite low investment volumes compared 
with large firms. 
 
Teece et al (1997) examine the dynamic capabilities framework in order to explain 
wealth creation of firms operating in markets of rapid technology change. The 
researchers conclude that the framework requires management to identify new 
opportunities, organise effectively and efficiently and refine internal technological 
capability. It also suggests that these moves are more effective than ‘strategizing’, a 
term used by the management theorists to mean ‘engaging in business conduct that 
keeps competitors off-balance and raising the cost to market for new entrants’. These 
conclusions seem to be self evident but they are only supported by a series of 
assumptions rather than by empirical data. 
 
Also tackling the issue of rapid technological change are Bettis and Hitt (1995). They 
focus on core competencies and resource-based theories of competitive advantage. They 
contrast these approaches with their theory of ‘strategic response capability’ and argue 
that organisations operating in environments where new technologies are being 
increasingly thrust onto the market need to develop new approaches to learning and ever 
shortening response times to critical management issues such as product development 
cycles. The authors appear to have tried to retro-fit a theory to an obvious management 
dilemma. They courageously use a biological analogy of an organism to explain the 
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nature of a firms reaction to the introduction of an innovation, with the new stimulus in 
biology being the equivalent of the innovation in the firm.  They schematically represent 
the response as simplistic two dimensional curves of ‘response time’ and ‘likelihood of 
a satisfactory response in the firm’. The dimensionless axes offer an unconvincing 
explanation of the relationship between the rate of development of innovation and 
ability of management to react favourably to its potential. 
 
Dougherty and Hardy (1996) take up the issue of the level of power delegated to 
innovators by senior management. They studied 134 innovators in 15 large and well 
established firms mostly from the US across the chemicals, consumer packaged goods 
and services industries. They found that the most successful innovators had the highest 
rate of solving ‘problems’ that occurred during the development of the innovation; that 
is the more persistent the innovator the more successful they became. They were also 
found to build more effective teams and attract more resources. The prevailing 
organisational attitude was found by Dougherty and Hardy (1996) to be one 
characterised by ‘strategic support from senior management <that> was non-existent or 
only temporary’. This resulted in innovators ‘rarely’ gaining access to key people in 
other divisions or at different hierarchical levels. Innovations were therefore succeeding 
despite the organisation and largely because the individual innovator was assuming a 
degree of power not formally conferred by the organisation.  
 
These findings by Dougherty and Hardy (1996) do seem to reflect an extraordinary 
degree of complacency regarding innovation in a large number of companies. 
Interestingly the researchers did not report on the proportion of annual budgets devoted 
to R&D or the intentions of the companies as reflected in strategic plans or business 
plans. Had they, it may have been possible to determine independently the institutional 
commitment to innovation. Nor were the findings cross-referenced to the CEO’s in 
order to get a corresponding opinion. Moreover the size of the company is not clear 
from the data presented so specific findings for sme’s could not be determined. 
 
The issue of individual power is taken further by Hargrave and Van de Ven (2006) in 
the ‘collective action model of institutional innovation’. The model is based on a 
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‘dialectical22 theory of change in which opposing actors in the organisational field frame 
issues… and engage in contested processes in order to achieve material 
improvement…’. In other words it highlights the elements of power, politics and 
conflict in promoting innovation in the organisation. Innovators are seen to be agents 
that challenge the status quo and, after a struggle, prevail. In doing so they move the 
organisation to a new level of stability and the cycle begins anew. The model assumes 
that innovators garner power over others in the organisation and influence entrepreneurs 
to provide resources. It is a bold attempt, and one of a few only in the literature, to 
develop a theory to explain the behaviour of innovators. The model is based on complex 
and somewhat obtuse reasoning and is may not be readily adaptable to confirmation by 
empirical study. 
 
Also on the theme of behaviours of innovators in the context of the organisation, Glynn 
(1996) develops a framework for relating individual and organisational intelligences to 
the management of innovation. Her central proposition is that the expression of 
innovation in the firm derives from the collective intelligence of its individuals and 
institutionalised systems. By increasing the quotient of the former and making the latter 
more effective organisations will innovate more, so goes her argument. Management is 
important in facilitating the organisational component, for example by fostering 
minority viewpoints as precursors to innovation. Indeed she sees organisational 
innovation as being ‘significant and discontinuous organisational change’. 
Encouragingly Glynn (1996) describes field work that could be undertaken to examine 
the veracity of her framework by undertaking IQ tests of the individuals and by studying 
the propensity of the organisation to tolerate alternative viewpoints, in part by the nature 
of the action of its hierarchical structures and the motivations and rewards it offers. She 
feels that more sophisticated research could also be conducted into the cognitive 
organisational processes. Glynn (1996) is one of very few authors that has actually 
linked the individual to the collective capacity of the firm to innovate and offered ways 
to a priori measure likely innovation outcomes. For this reason it has special relevance 
to the research in this thesis. 
 
These reviews illustrate the depth and complexity of issues involved in attempting to 
explain the management of innovation. In a sense these and other authors 
                                                 
22 Dialectic: the method of logic used by Hegel based on the concept of the contradiction of opposites (thesis and 
antithesis) and their continual resolution. (Websters Dictionary, 1979). 
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(Connor,(1999), Kotabe and Swan (1995), Barringer and Bluedorn (1999) to name but a 
very few) ‘stand on the shoulders’ of their predecessors  by explicitly distilling the 
earlier findings. In its fully worked form these authors have covered much  territory 
including consideration of the innovation in the global environment, the nature of 
innovation theory, innovation and sustainability, the scalability of innovation right 
through to the individual, strategic and tactical influences, the learning environment, 
alliances, incubators, diffusion, disruptive and discontinuous forms, and many more. 
 
In a simplistic yet useful summary Tidd et al (2005) offer a generic framework for the 
management perspective that comprises five phases: 
1. The continual scanning and searching of the external and internal environments 
to pick up signals about potential innovation. 
2. The strategic selection of those offerings that have the most potential. 
3. Resourcing the development of the innovation either by internal R&D or 
through acquisition. 
4. Implementing the innovation by progressive development through to the market 
place. 
5. Reviewing the success of the innovation in order to improve the process. This 
phase is considered to be optional.  
 
Drazin and Schoonhoven (1996), in their special review of innovation and 
organisations, note that no dominant theoretical perspective of innovation research has 
been evident, indeed innovation research has been characterised by its emphasis on 
practical rather than theoretical concerns. They call for more research into a number of 
areas including; institutional effects (for example government policies), service 
industries and especially interorganisational relationships, and that this research should 
better reflect contemporary research methods.  
 
It should be noted that the issue of the management of innovation pervades most areas 
of this chapter and will continue to be covered in every section of the remainder of this 
chapter, broken down into finer parts for the purpose of greater understanding. 
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2.2.3 Innovation processes and models 
The literature is replete with views about the process of innovation, its key elements and 
modus operandi. At the level of an industry the innovation life cycle has been described 
as an s-shaped curve consisting of three distinct phases; emergence, growth and 
maturity (Howard and Guile, 1992). At the level of the firm Mohannak (1999) describes 
a linear process that starts with basic research that is subjected to technology 
development. This leads to commercialization and market development that spawns 
industry development. Feedback loops are assumed along the way. These process 
models are well summarised by Rothwell (1992) and the Industry Commission (1995) 
in the following synthesis: 
 
“Linear (technology push) model (first generation): simple sequential process; 
research – development – production - marketing. The market is seen as a receptacle 
for the output of R&D. 
 
Market-pull (second generation): also a simple linear sequential process but with 
emphasis on marketing. The market is seen as the source of ideas for R&D. 
 
Chain-link model (third generation): sequential but with feedback loops. Push or pull 
with R&D and marketing more in balance. 
 
Integrated model (fourth generation): strong input from suppliers and customers with 
integration between R&D, production and marketing. Emphasis on joint ventures and 
collaboration. 
 
Systems integration and networking model (fifth generation): use of expert systems, 
simulation and modelling in R&D, strong linkages with leading edge customers and co-
development, collaborative research groupings, emphasis on corporate flexibility and 
speed of development. Increased emphasis on quality.” 
 
These models range from those that describe a linear or simple factor driven model 
through to the complex, and non-linear, systems approach with multiple components. 
They represent the evolution of thinking of researchers which suggests that as the 
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concept of innovation is examined ever more comprehensively in future even more 
complex constructs will be developed to explain it. 
 
Tidd et al (2005) on the other hand set out the ‘search, select, implement’ continuum 
with a heavy emphasis on learning and ‘re-innovation’ in a non-linear processes of 
perpetual renewal. They offer a caution to firms that fail to fully grasp the full breadth 
of needs and subtleties of the innovation process. In its detail their conception is of a 
process that is complex and richly dimensioned. It sees innovation as a core business 
process. It factors-in the national, regional and regional context. It acknowledges the 
need for sound organizational processes, appropriate culture building, alliances and 
technology roadmaps that help pave the way for future developments. 
2.2.3.1 Technology road mapping and Product life cycle management 
Technology road mapping is an approach to support the development, communication, 
and implementation of technology, business strategy and the management of innovation 
(Phaal et al 2001). The European Industrial Research Management Association (1997) 
referenced by Phaal et al (2001), describes the generic technology roadmap as a time-
based chart, comprising a number of layers (including strategy, innovation, operations 
and management processes) that typically include both commercial and technological 
perspectives. Its purpose can be manifold; to identify which new innovative 
technologies should be inserted into existing production processes or service delivery 
processes, to support strategic planning and long-range planning through a form of 
environmental scanning (like foresighting), improving the alignment of knowledge-
based assets with business objectives, improving project planning, and integrating 
multiple new technologies into the firm.  
 
Critically one of the main benefits of technology road mapping is the improvement that 
it provides to within-firm communication and the diffusion of knowledge within the 
firm of new technologies and learnings from both successful and failed innovations. 
 
Building on the outputs of the technology roadmapping is the process of product life 
cycle management. This process designs, plans and implements new ideas from 
inception through development, marketing sales, further improvement and 
discontinuation in a formal and well documented way. It has been extensively studied 
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by many researchers and Klepper (1996) and Tidd et al (2005) provide a good summary 
of its relationship to the management of innovation in firms. Its particular strength is its 
emphasis on the formality of the process which adds to the rigour of management. Its 
disadvantage is that the formality comes as costly overhead. It may also act to dissuade 
innovation because of its very formality. 
 
The preceding discussion presents an orderly view of the process of innovation. 
However this view is challenged by some authors and the next section discusses the 
notion of disruptive innovation and its implications for managers. 
2.2.3.2 Disruptive innovation and the Chasm Theory of innovation 
The staccato nature of the evolution of some innovations is developed by Christensen 
(1997) in his ‘disruptive technologies’ perspective to the process of innovation. This 
view has as its core the thesis that new technologies which manage to gain a ubiquitous 
market presence impose unwanted and detrimental consequences on the contemporary 
participants in the market. 
 
Disruptive technologies23 redefine the prevailing value proposition and result in 
significant change to established markets, with their initial effects being largely un-
noticed by the established players. In opening new markets they initially rob and then 
sometimes kill the existing markets. They also make it very difficult to forecast trends. 
Christensen (1997) felt that sustaining technologies operate to continually try and 
improve on the existing value proposition in the established markets. He thus created 
the ‘innovators dilemma’; disruptive technologies, where least is known about the 
market and risks are great, offer the strongest first mover advantages. Moreover he 
showed that incumbent companies rarely bring ‘disruptive technologies’ to the market 
because they listen to their existing customers! The result is a loss of traditional market 
share and failure to benefit from the new market. This view is supported by other 
researchers (Stringer, 2000) and the notion of disruptive technologies builds on 
                                                 
23 Christensen (1997) defines disruptive technologies in the following way (pxv) “Innovations that result in worse 
product performance, at least in the near term…Disruptive technologies bring to a market a very different value 
proposition than had been available previously. Generally, disruptive technologies under perform established 
products in mainstream markets. But they have other features that a few fringe (and generally new customers) value. 
Products based on disruptive technologies are typically cheaper, simpler, smaller, and, frequently, more convenient 
to use.” 
 
 40 
Schumpeterian view of long waves of economic development and the Kuhnian theory of 
science paradigms. 
 
Moore (1991/2002) developed a theory that there is a ‘chasm’ between early adopters 
and the early majority of Rogers (1962) and Ryan and Gross (1943) which can be 
explained by the different expectations of the people in each group. Crossing the 
‘chasm’ is seen by Moore to be important in maintaining the momentum of adoption of 
innovation. It is possible to expand the ‘chasm’ theory to describe the hiatus that occurs 
when existing markets with established products are challenged by new or ‘disruptive’ 
technologies. He contrasts the concepts of sustaining technologies and disruptive 
technologies. What a challenge this ‘dilemma’ poses for company managers in 
attempting to respond to new technologies. For example which technologies are likely 
to be successfully disruptive (eg VHS video) or which are destined to fail (eg Betamax 
video)?  
2.3 INNOVATION: CREATIVITY, IDEAS AND THE HUMAN 
MIND 
2.3.1 Creativity, discovery of ideas and innovation 
The genesis of innovation is the idea. Ideas are central to the process of creativity. 
Indeed as Gurteen (1998),  notes, “The starting point of creativity is the generation of 
new ideas.” 
 
Badawy (1986) defines creativity as: “… the ability to process information such that the 
result is new, original and meaningful. The creative process entails a selective 
structuring of vague ideas, and is largely a product of intuitively discerning what is 
applicable and what is not. Creativity is associated with conceptualisation, freshness of 
ideas, and relating to the work in unique ways”.  
 
Creativity24 is an input to innovation (Lee Zhuang, 1995, quoting Heap, 1989). 
“Creativity is the synthesis of new ideas and concepts by the radical restructuring and 
                                                 
24 Creativity is to be distinguished from design. According to the futurist Peter Ellyard (Ellyard, 2001) (p95) “design 
is a creative process which sets out to create a concept, product or service to fulfil a perceived need. It matches form 
and function by integrating inputs from artistic, scientific and technological sources.” Ellyard’s definition illustrates 
the quite close relationship between the concepts of creativity, design and innovation. 
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re-association of existing ones” (Heap, 1989). And of course creativity and the 
generation of ideas is the domain of the individual. 
 
The place at which innovation begins is the human mind. In his ground breaking book, 
‘The Act of Creation’, Koestler (1964) comprehensively explores the factors that 
contribute to the creative genius of the individual. He describes the human drive of 
intellectual curiosity as fundamental as that of hunger, with the very act of discovery 
promoting powerful emotions, like the eureka moment, that are their own reward 
(pp:88-89). Koestler (1964) notes that both in science and in art25, discovery can occur 
through the use of either conscious, or logical, reasoning or by chance, through the 
intervention of the unconscious. He identifies this as the core of the problem of 
discovery. His point is well illustrated by references to George Pasteur (“Chance only 
favours intervention for minds which are prepared for discoveries by patient study and 
persevering efforts”), George Bernard Shaw (“Ninety percent perspiration, ten percent 
inspiration”), Picasso (“I do not seek – I find”), D. H. Lawrence, Archimedes, Kepler, 
Darwin, and others. In a more sophisticated representation of this point he goes on to 
offer the view that creativity is governed by a series of levels of consciousness. 
 
Koestler (1964) presents a paradox: that is the more original a discovery the more 
obvious it seems afterwards. He describes the creative act itself as not really creating 
something out of nothing but that it … ‘uncovers, selects, re-shuffles, combines, 
synthesizes, already existing facts, ideas, faculties and skills’. These are powerful words 
that are relevant today across all disciplines. He elaborates on these thoughts by 
postulating that purposeful thinking proceeds in several steps and is governed by a code 
of rules, both conscious and unconscious and the development of concepts.  
 
Apparently independently of Koestler (1964) the inventor of the concept of ‘lateral 
thinking’, Edward De Bono, developed quite similar views. De Bono (1985) contended 
that emotions are an important part of thinking and that if you develop the intention of 
being a thinker you will become one; that is intention driving performance. His concept 
                                                 
25The Australian Concise Oxford Dictionary (1997) defines art as “human creative skill or its application …[to] 
those branches of learning associated with creative skill as opposed to scientific, technical, or vocational skills”. The 
same dictionary defines science as “a branch of knowledge conducted on objective principles involving the 
systematised observation of and experimentation with phenomena…especially of a specified type or on a specified 
subject.” The essence of this distinction appears to lie in the presence of systematised discovery in science and its 
absence in art, whilst allowing that creativity can occur in both.  
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of ‘The Six Thinking Hats’26 defined role playing, attention directing and established 
the rules of the game. Note the similarity with Koestler’s code of rules. He even mused 
about the possibility of this process being the basis for the influence of brain 
chemistry27.  
 
De Bono’s green hat is for thinking; with creativity being a matter of skill, talent and 
personality and the emphasis being on the deliberate development of the creative 
thinking skill. Creativity involves the search for alternatives. Provocative thinking (Po), 
a term coined by De Bono, is an input to creative thinking and must break the usual 
pattern of thinking by lateral thinking. He viewed the biggest enemy of thinking as 
being complexity. The six thinking hats are designed to simplify thinking by dealing 
with one aspect at a time. The second main purpose is to allow a switch in thinking – 
from say negative thoughts to positive ones. 
 
De Bono (1999) considered that the brain prefers recognised patterns in order to deal 
with the complex world and tends towards simplicity rather than creativity as its natural 
state. In order to see a new idea he says that the brain has to perceive a possibility, a 
speculation, an hypothesis, a concept. Development of hypotheses is felt to be vital to 
this process, and these cannot be designed by logic or judgment, but by creative 
imagination. A pre-meditated design permits the creation of real value. To quote De 
Bono (1999, p81) “You may discover truth but you need to design value”.  
 
                                                 
26 The six hats are: white – concerned with objective facts and figures; red – emotional view; black – negative 
aspects; yellow – positive thinking; green- creativity and new ideas; blue – control and organisation. 
 
27 Conventional wisdom (drawn from the Encyclopaedia Britannica (1982), 15th Ed, Vol. II, pp 228 – 229, and Vol. 
12, pp 982 – 1040,  Dr David Ch’ng University of Melbourne, pers com. (2005), Peters (2004), De Bono (1999), and 
Koestler  (1964)) has it that the two hemispheres of the brain operate in different ways. The left hemisphere controls 
the right side of the body, as well as language, logic and rational thinking. It is good at pattern recognition, scientific 
thought, planning. It is realistic. It is probably good at incremental innovation. The right hemisphere controls the left 
side of the body. It looks after emotions, intuition and imagination. It is artistic and spontaneous. It has strong spatial 
skills and the ability to create pictures. It is likely to contribute to radical innovation. However in recent times a more 
complex picture has begun to emerge. In its article on the brain the National Geographic (Shreeve, 2005) cites 
evidence that cognitive functions can no longer be attributed to single regions of the brain ‘like towns on a map’. 
Rather mental tasks involve a labyrinthine ‘web of circuits which interact in varying degrees through out the brain’. 
Regions governing spatial orientation are found on both sides of the brain in the parietal lobes. The temporal lobes 
and limbic system supply drive and motivation which can be as important as talent in the process of creativity. 
Moreover parts of the brain that are used extensively have been found to grow irrespective of the person’s age, with 
critical functions lost in one hemisphere possibly being reproduced in the other under some circumstances. Shreeve 
(2005) suggests that our current understanding of the functioning of the brain is likely to be subject to fundamental 
change and this is supported by Best et al (2001) and Brasted et al (2003). Nevertheless it is knowledge like this that 
leads to a possible role for cognitive and temperament testing such as Myers-Briggs (Keirsey and Bates, 1984) in 
preferentially selecting for individuals that exhibit greater creativity and innovation abilities. 
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De Bono (1999) then touches on the issue of data and information. While explicitly 
defining neither, he states that it is extremely unlikely that the analysis of data will 
produce new ideas. However, value may be derived from information provided we 
design a process around that information. Again this later concept shows some 
agreement with Koestler’s code of rules. De Bono (1985) sees provocation as a key 
component of creativity28. Koestler (1964) refers to the revolutionary effect of the 
creative act and the new discovery. So what do we make of these provocative, 
revolutionary and disruptive components of creativity? Kuhn (1996) articulated the 
concept in 1962 of scientific revolutions leading to new paradigms of knowledge, 
creativity and thinking. He did so by considering the relationship between rules, 
paradigms and normal science and concluded that rules were an important component of 
scientific progress. Discovery, he said (p 52-53) “commences with the awareness of 
anomaly…It then continues with a more or less extended exploration of the area of 
anomaly.” Thus through a process of examination and experimentation new paradigm 
choices emerge that cannot be confirmed by logic or experiment alone but rather by an 
epistemology that also draws directly upon the impact of raw data on the mind. This 
was a process of development through cumulative improvement to a new state of 
knowledge that once proven and accepted, in his view, radically altered the current 
perceptions. Kuhn notes that through the Renaissance period painting was regarded as 
the cumulative discipline, subordinating science, but soon thereafter there was a 
‘cleavage’ that witnessed the radical change in how science was viewed. 
 
In a more recent and exhaustive study of the history of scientific development from 
1543 to the present day Gribbin (2003) challenges the Kuhnian notion of paradigmatic 
development of science knowledge as a series of revolutions. Rather he sees it as an on-
going process of knowledge accumulation. That is, it is incremental, step by step: “The 
two keys to scientific progress,…, are the personal touch and building gradually on 
what has gone before”. Ironically the philosopher Bertrand Russell (1961) presaged the 
views of both Kuhn and Gribbin when he stated that science used to be valued as the 
                                                 
28 De Bono (1999) seriously questions the over-emphasis on judgment and the under-emphasis on perceptions in the 
role that both play in the creative process. He is, incidentally, scathing in his criticism of the western worlds’ 
education systems which he claims are teaching students to make judgments based on historical precepts that actively 
stifle their ability to be creative in tomorrow’s world. For design thinking the concept of possibility is essential. 
Whilst logical thinking likes to work with facts, in design thinking possibility is essential, with the three most 
important things in design thinking being perception, possibility and practicality. 
 
 44 
means by which we got to know the world, and that now it is the means by which we 
change the world.   
 
Ellyard (2001) offers the view that art, science and technology must combine in the 
process of creative design to unleash the full potential of innovation. He cites the 
Technology Media Laboratory of the Massachusetts Institute of Technology (MIT) as a 
famous example of the practice of innovation where art, science and technology have all 
been combined.  
 
This point was reinforced in a speech in 1999 given by the then Australian Federal 
Minister for Industry, Science and Resources Senator Nick Minchin (BHERT News, 
2000) who noted that the innovation and entrepreneurship of MIT’s graduates and staff 
had resulted in the creation of 4000 companies employing 1.1 million people with sales 
of $232 billion per annum that would collectively amount to the 24th largest economy in 
the world. Ellyard (2001) goes on to say that creative people enrich the cultural lives 
and wealth of a nation and must be nurtured by a deliberate government policy of 
collaboration across all sectors. Failure to do so will result in a laggard performance by 
global standards and all the economic and societal disadvantages that will arise as a 
consequence.  
 
Kuczmarski (1996) likens the process of creating a work of art to the market success of 
a new product, because in neither case do the creators know if the outcome will be well 
received. That he feels this lack of a priori knowledge ensures the process is art-like is a 
weak argument that is further confused by his later insistence that new product 
development is a basic component of business strategy. Reinforcing arguments are not 
offered. On one point he is adamant; “Innovation is not science. Innovation is art.” 
(Kuczmarski, 1996, p11).  
 
Support for the ‘innovation is art’ argument comes in unlikely form from the 
quantitative studies of Kleysen and Street (2001). They developed descriptions of 289 
innovative-related behaviours which they coded into an hypothesised factor structure 
consisting of five dimensions: opportunity exploration, ‘generativity’, formative 
investigation, championing, and application. They then prepared structural equation 
models and tested these on a sample of 225 employees in nine different organisations 
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using 14 questions around the issue of new ideas. Responses were sought on a 6 point 
Likert scale. The resultant fit between the hypothesised factor structure and the 
responses was found to be poor.  
 
Kleysen and Street (2001) noted that some respondents had complained about the 
quality of the questions and felt this may have partially explained the failure of the 
model. They went on to express optimism about the potential to develop a multi-
dimensional view of innovative behaviour. Of course this can equally be interpreted to 
mean that many intangible factors contribute to innovation. Thus via a process of 
elimination, through the failure of the null hypothesis, these authors demonstrate the 
prospect that ‘innovation is art’ remains a possibility.  
 
Arguments that support innovation as science are based on the standard scientific 
principles of the identification of factors and the implementation of processes that 
replicate an outcome. In a comprehensive paper Rothwell (1994) develops the thesis 
that the systematic evolution of the development of innovation processes can be tracked 
‘through five generations’, to use his language. Briefly, the first generation was 
developed in the twenty years following the Second World War and tracked the process 
of scientific discovery of technical innovations that fueled the market place. The second 
generation occurred in the period to the mid-1970’s and was characterised by ‘market-
pull’ and incremental technological improvements. The third generation occurred 
through to the mid 1980’s and was strongly influenced by the oil crises and the 
accompanying stagflation, re-focusing organisations on the need to systematically 
review and distrust previous trends in demand-side needs. The fourth generation 
occurred in the early 1990’s and was characterised by globalisation, concentration on 
core activities, just-in-time supply and a fundamental reliance on information 
technologies. The emerging fifth generation is characterised by the need to strategically 
network, develop real-time customisation and to be the first to market with new 
products (that is ‘fast innovators’). 
 
Rothwell (1994) goes on to offer 24 factors that are essential to the ‘first to market’ 
paradigm. In developing layer upon layer of compelling arguments, the paper exposes 
the papers greatest weakness, a tendency to the unsupported generalisation. Intuitively 
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the paper has its attractions, but in fact the complete emphasis on systematization, rather 
than spontaneity and creativity, cautions the reader to adopt a skeptical position. 
 
Ahmed (1998) picks up the theme developed by Rothwell (1994) and tests a series of 
factors of innovation in a study of 21 firms29 that he felt were successful innovators on 
the basis of their percentage of sales from new products over a five year period. The 
study concluded that it was difficult to identify a ubiquitous suite of factors that led to 
the ideal practice of innovation. It further observed that successful innovation was 
difficult to sustain over the long term even where success had been achieved. Ahmed 
(1998) had hoped to identify and benchmark the best practices of innovation. In this he 
failed by his own admission. However this failure did not cause him to resile from the 
view that the systematic approach was best. In essence this was another paper that failed 
to prove conclusively that innovation was a process and that it was subject to scientific 
explanation. 
 
Baba (1989) developed a proposition that paralleled that of Ahmed (1998) in his study 
of continuous innovation in several scale intensive Japanese manufacturing firms. He 
developed the concept of offensive innovators that strategically and systematically 
sought innovative best practice to perpetuate cutting edge product development at 
Matsushita, Hitachi, Toshiba, Sony and other firms. This practice of course has been 
successfully used by Japanese companies to overcome the problem observed by Ahmed 
(1998) of short run innovative success. Baba (1989) seems to blur the distinction 
between innovation within the firm and early adoption (or imitation) of innovation 
derived elsewhere, a practice for which Japanese firms have been particularly adept. As 
a consequence the arguments of Baba (1989) are questionable.  
2.4 INNOVATION AND ENTREPRENEURSHIP 
For innovation to prosper it needs to be resourced and this is the role of the 
entrepreneur. For insight into the concept of entrepreneurship it is useful to examine the 
work of Peter Drucker. Drucker (1985) noted that entrepreneurial30 management 
                                                 
29 The 21 firms were drawn from a range of industries including telecommunications, manufacturing, the airlines and 
financial sectors. 
30 Drucker (1985) makes the following observations about entrepeneurship:“Entrepreneurship is neither a science 
nor an art. It is a practice. It has a knowledge base…(and) is a means to an end”.Entrepreneurship is thus a distinct 
feature whether of an individual or an institution. It is not a personality trait…it is a behaviour ), “Entrepreneurship 
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requires four policies for successful implementation: an organisation receptive to 
innovation and consequential change; systematic appraisal of the company and the 
innovator; appropriate rewards and motivation and organizational structure: trying not 
to mix management and entrepreneurial functions but concentrating on core business 
and not seeking to radically shift too quickly whilst being wary of just buying new 
entrepreneurial ventures.  He sees innovation and entrepreneurship as a fundamental 
partnership to success within the firm.  
 
Schumpeter (1934) in his treatise on the theory of economic development defined the 
entrepreneur as (p61) “merely the bearer of the mechanism of change”. He noted that 
the carrying out of economic development through ‘new combinations’31 was the role of 
the ‘enterprise’ and that those individuals who did so were ‘entrepreneurs’ and only 
entrepreneurs so long as they were engaged in carry out new combinations. When they 
settled down to run a business they were ‘businessmen’. He also contrasts the 
entrepreneur with the capitalist “Capital is nothing but the lever by which the 
entrepreneur subjects to his control the concrete goods which he needs, nothing but a 
means of diverting the factors of production to new uses, or of dictating a new direction 
to production”. He went on to define capital as the “sum of payment which is available 
at any moment for transference to entrepreneurs”. General agreement for these 
distinctions was offered by Drucker, quoting the French economist J. B. Say (circa 
1800), observes the entrepreneur “shifts economic resources out of an area of lower and 
into an area of higher productivity and greater yield”.  
 
Acs et al (2001) further develop the argument of entrepreneurs shifting resources and 
linking this to innovation. They postulate that the reason multinational firms can prosper 
is that they are able to simultaneously introduce innovations in many countries thereby 
grasping first mover advantage whilst using their significant funding resources to 
provide intellectual property protection. Citing Morck and Yeung (1991) they go on to 
present empirical evidence that shows the share value of the multinationals increasing as 
their investment in R&D increases, the implication being that R&D is a direct measure 
of innovation. 
                                                                                                                                               
rests on a theory of economy and society” …and “ always searches for change, responds to it, and exploits it an 
opportunity” and“Entrepreneurs …have to learn to practice systematic innovation”.  
 
31 Schumpeter (1934) defined combinations as the “material and forces within our reach…and to produce other 
things or the same things by a different method …then the phenomenon characterizing development emerges”.  
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A contrasting view is offered by Knight (2001) who studied the international 
entrepreneurial behaviour of 268 randomly chosen firms mostly from the manufacturing 
sector in the OECD. He found strong linkages between international entrepreneurship 
and several strategic parameters including strategic competence, technology acquisition 
and international performance. Critically R&D was found to be statistically significant 
in the pursuit of international markets. SME’s of course do not have the resources of the 
multinational studied by Morck and Yeung (1991) but Knight (2001) is of the view that 
the lack of bureaucracy and preparedness to take risks with R&D offer real advantages.  
 
For the purposes of this thesis we now have the essential difference between innovation 
(creating something new that is of use) and entrepreneurship (adding value, increasing 
markets, adding customers) and capital (the means to fuel the investment) and some 
insight into the activities of entrepreneurial and innovative sme’s. It is now useful to 
review some of the other issues that influence innovation. 
2.5 INNOVATION AND CULTURE 
Entrepreneurs influence the creation culture both at the national level and the level of 
the firm. In a thought provoking article that explored the relationship between culture 
and innovation Herbig and Dunphy (1998) cite a number of studies that support the 
view that national cultures that place a value on creativity tend to have a greater number 
and quality of innovations. Moreover they found that those countries that reward 
technical ability and preferentially support higher education also produced a higher 
proportion of innovativeness.  These authors defined culture as the “…sum total of a 
way of life, including such things as expected behaviour, beliefs, values, language, and 
living practices shared by members of a society; it is the pattern of values, traits, or 
behaviours shared by the people within a region.”. This is an appealing definition that 
can be used as the touchstone for discussion on culture.   
 
In a separate paper Herbig and Jacobs (1997) illustrate how the culture of a whole 
society can influence innovation. They provide an example by traversing the history of 
innovation policy in Japan from the mid 1800’s through to the present day and contrast 
this with contemporary American culture. They show that the Japanese philosophy of 
“Eastern morals and Western technology…[and the desire] to utilize Western 
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technology but not at the expense of their own culture” is still very much in evidence 
today. This was manifest as a conscious decision over one hundred years ago to imitate 
and adapt the innovations of the west but to remain quintessentially Japanese in the 
process. Their success was evidenced by the fact that they became the second largest 
economy in the world. The point of this article is that it shows culture can have a 
profound influence on innovation and economic well-being. 
 
At the level of the firm a number of authors pick up the theme that those institutions that 
encourage greater freedom of expression of the individual are more creative and 
innovative (Ahmed 1998, Zhuang et al 1999, Cottam et al 2001). Other authors caution 
that a balance must be found between individual freedom of expression and the need to 
impose a system to capitalise on the fruits of the innovative thinking (Poolton and 
Ismail 2000, Johannessen 1994) or to more broadly base the attitude to innovate 
throughout the organisation (Tucker 2001).  
 
Some authors have focused on the need for the firm to establish a culture of continuous 
improvement (McAdam et al 2000) as a basis for the stimulation of innovation, or of the 
need to set up a quality culture as the framework for innovation (McAdam and 
Armstrong 2001, Kessler and Chakrabati 1998). Continuous improvement implies the 
employment of a process for learning32, feedback and deployment of new knowledge to 
stimulate innovation amongst other benefits. Edwards et al (2005) contend that 
innovation itself emerges through a process and that this is a little studied area with 
previous authors having concentrated on the staccato analysis of the factors of 
innovation in isolation. They go on to list the firm’s structures, strategic orientation, 
core practices and managerial competencies as contributory factors this process. This 
thesis will in part look at the process by which innovation emerges. 
                                                 
32 A body of theory exist that explicitly looks at organisational learning. It has been described as: “the ways firms 
build, supplement and organise knowledge and routines around their activities and within their cultures, and adapt 
and develop organisational efficiency by improving the use of the broad skills of their workforces” (Dodgson, 1993 
in Hyland et al, 2001). As it links knowledge with organisational culture it has relevance to the concept of innovation 
and hence is included in this thesis. Tay and Lusch (2005) also contend that differential rates of learning and 
knowledge acquisition offer firms a strategic competitive advantage. 
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2.6 CLUSTERING AND TECHNOLOGY PARKS  
The process of knowledge transfer and exchange has its own suite of innovation-related 
factors. Technologies, people (skills and functions), organisations (structure and 
culture), and the spatial proximity of competitors and suppliers are all key determinants 
(Mitra, 2000). Indeed, the creative clustering of universities, supportive government 
institutions, and like-minded organisations can in itself be seen to be innovative (Mitra, 
2000). It is well accepted that inter-firm interaction leads to supportive re-enforcement 
of knowledge and the development of a necessary critical mass. This is evidenced in 
industrial precincts and almost universally adopted in the western world through local 
government planning schemes with Silicon Valley being a world famous example. 
 
It is ironic that this clustering has proved to be a successful ingredient in a firm’s 
survival, given the markets pre-occupation with competition. Clustering is likely to lead 
to a convergence of practices, particularly in sme’s, contrary to the advice of Mintzberg, 
1979 who offered the view that firms who wish to innovate need to break away from 
established patterns, including the avoidance of standard bureaucratic structures and 
formalised practices. Clearly the creative tensions that characterise the search for 
‘newness’ feed off a particularly complex suite of synergistic and contradictory forces. 
 
In a quantitative study of 151 sme firms in the metal-electro sector of the Netherlands 
Keizer et al (2002) sought to correlate 14 factors with successful innovation. They 
concluded that three had the strongest relationship; innovation subsidies from 
government, links with knowledge centres such as universities, and the percentage of 
turnover invested in R&D.  
 
Beaudry and Breschi (2003) reported similar findings in their empirical study of over 
2000 firms in the United Kingdom and Italy. They found that clustering alone is 
conducive to higher innovative performance. Proximity to other highly innovative firms 
was found to be correlated with superior performance however proximity to non-
innovative firms was seen to be an inhibitor to enhanced innovative performance.  
 
The evidence of the literature appears to support the observation that very careful 
thought needs to be given to the value proposition of clustering for innovation. 
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2.7 INNOVATION, PROFIT AND SUSTAINABLE GROWTH OF 
THE FIRM 
The next section examines the evidence for innovation conferring sustainable benefit to 
the firm and to the economy. 
2.7.1 Innovation and sustainable growth 
In a fascinating article exploring the relationship between innovation and sustainability, 
Senge and Carstedt (2001), argue that the next wave of the industrial revolution will 
move from the ‘take-make-waste’ paradigm to one of completely circular use and re-use 
of all the inputs of production and consumption. To do so a business ‘larger 
intelligence’ will emerge that will favour intangibles – ideas, information, 
communication and relationships; all interlinked – generating autonomous networks that 
are ecological in nature and sustainable. The authors argue that as business leaders 
realise the absolute inevitability of the need to move in this direction innovation will be 
greatly stimulated. Whilst outside the scope of this thesis the context of these thoughts 
are nevertheless vital to the long term interests of the spatial information industry and its 
stakeholders. 
 
According to Tucker (2001, p11) “…innovation is the only sustainable source of 
growth, competitive advantage, and new wealth…”. Tucker (2001) offers four essential 
principles for sustained growth based on innovation: a company’s approach to 
innovation must be comprehensive, innovation must include an organised, systematic, 
and continual search for new opportunities, organisations must involve everyone in the 
innovation process, and a company must work constantly on improving its climate for 
innovation. However it is impossible for their sweeping generalization to be supported 
in any way through a single paper.  
 
The OECD (2005) are very clear about the relationship between innovation and long 
run success “In advanced industrial countries, innovation and exploitation of scientific 
discoveries and new technologies have been the principle source of long run economic 
growth and increasing social well-being”.  They go on to warn that  “Countries whose 
firms fail to innovate will increasingly find themselves in direct competition with newly 
industrialising countries with lower costs and an increasing mastery of existing 
 52 
technologies and business methods”. Significant empirical evidence is presented to 
support their statements and their logic is sound. 
 
Lipsey (1975) offers a caution about the rate of economic growth. He noted that the 
higher the growth rate that is stimulated by innovation the greater the rate of change and 
the more rapidly things become obsolete including equipment and people. With 
prescience he observed that this can lead to long term unemployment and the unwanted 
destruction of the environment, both of which reduce the quality of life for societies 
thus affected.  
 
Kuczmarski (1996) asks the question “Is innovation a critical component to your 
company’s future growth and profitability?” And then offers this answer: “In most 
cases…yes.”. He goes on to list ten innovation insights the first of which is that top 
management is the key to successful innovation and the second that failure is an 
intrinsic part of innovation.  
 
Cumming (1998) reviewed a number of studies that have looked at the impact of 
innovation over the last thirty years. These included: Marquis (1969) who saw 
innovation as an integral unit of technological change; Tinnesand (1973) who reviewed 
a 188 publications and noted ironically the confusion then prevailing between invention 
and innovation; and Udwadia (1990) who correctly defined innovation as invention that 
has been successfully implemented. Cumming (1998) concluded that “innovation has 
been the most important shaping force in the history of mankind.”, a bold claim that is 
not really fully supported by the evidence in his article alone.   
2.7.2 Rates of growth of technology and Moore’s Law 
While Cumming (1998) used the empirical findings of many studies to form a view 
about the widespread impact of innovation it was Moore who first defined a principle 
governing a key aspect of the rate of growth of the computer technology that was 
fueling much of the growth. This principle is now popularly defined as Moore’s Law. 
Tuomi (2002) describes the development of Moore’s Law with its origins in 1965 when 
Gordon Moore the then Director of Fairchild Semiconductor's Research and 
Development Laboratories, wrote an article on the future development of the 
semiconductor industry for the 35th anniversary issue of Electronics magazine. Moore’s 
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law33 is now widely and colloquially expressed as ‘the doubling of computer power at 
fixed cost every 18 months’.  
Moore’s law is still widely quoted over 40 years after it was first published. When 
coupled with Dearne’s (2002) observation that digital information probably grew at 61 
percent compound annual rate for the five years to 2005, a persuasive argument emerges 
about the sustainability over recent decades of computer-based technology growth. The 
next section looks at one of the primary drivers for this growth in the firm. 
2.7.3 Solving the problems of customers as a motivation for 
innovation in the firm 
 
A primary motivation for innovation in the firm are the problems presented to it by its 
customers. “Necessity is the motherhood of invention” goes the well-known saying. 
Problems lead to solutions and often these solutions are innovative. Many papers 
develop the connection between innovation and the need to solve defined problems 
(Man 2001, Hobday 1996, Zhuang et al 1999, and Shepherd and Ahmed 2000). Other 
authors develop this theme to include the role that problem solving, coupled with 
turbulence in the firm’s environment, plays in fostering innovation (Hyland et al 2001, 
and Johannessen 1994).  
 
Forecasting future needs is also covered by some authors (Lemos and Porto, 1998). 
Lemos and Porto (1998) cite the example of Digitel SA, a Brazilian electronics 
company which produced modems and multiplexors for internal and global markets, in 
a case study that links ‘technological forecasting techniques (TFC)’ and innovation. 
Digitel had observed in the mid 1990’s that 80 percent of US households had two 
telephone lines and a single modem usually operating at about 34 kbps on one of the 
lines. Digitel decided to create a totally new modem operating at 67 kbps by utilising 
redundant capacity simultaneously across the two telephone lines. The product had been 
launched and was doing well. The idea for this new product came to them through 
systematic and strategic investigation of the market focusing on trends in usage. The 
                                                 
33 Tuomi wrote “In the article, Moore noted that the complexity of minimum cost semiconductor components had 
doubled per year since the first prototype microchip was produced in 1959. This exponential increase in the number 
of components on a chip became later known as Moore's Law. In the 1980s, Moore's Law started to be described as 
the doubling of number of transistors on a chip every 18 months. At the beginning of the 1990s, Moore's Law became 
commonly interpreted as the doubling of microprocessor power every 18 months. In the 1990s, Moore's Law became 
widely associated with the claim that computing power at fixed cost is doubling every 18 months.” 
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authors provide no quantitative evidence of the commercial success of the product or 
the firm. This is implied but unproven. It is therefore disingenuous for Lemos and Porto 
(1998) to cover this case study without treating the wider context. 
 
Shepherd and Ahmed (2000) make arguments in relation to problem solving. Their 
central tenet is that firms are moving to a new competitive paradigm driven by 
‘solutions innovation’. They contend that an agile and symbiotic relationship between 
the provider and the customer increases the rate at which providers bring to market new 
ideas, whilst increasing the likelihood that customers in this relationship will purchase 
the offering. This leads to a first mover competitive advantage. Moreover they feel that 
firms engaging in this practice are adopting a ‘horizontal competency’ structure (where 
competencies are defined as consulting, product service, network services, and training). 
This permits a broader front of cutting edge expertise and a wider exposure to the 
customer again increasing the potential for rapid reactions to customers needs. The 
article however really does fail to distinguish between new product offerings based on 
incremental improvement or imitation, and genuinely innovative development derived 
from within the firm concerned. Indeed no evidence or examples are given to support 
these views. They remain in the domain of a model or proposition only. 
 
Hyland et al (2001) and Zhuang et al (1999) provide more compelling evidence of the 
link between innovation and problem solving. Both papers report quantitative studies 
that progress the argument that innovative organisational behaviour is in part based on 
needs analyses. Zhuang et al (1999) is particularly enlightening. Their study revealed 
that a surprisingly large minority of firms in fact failed to either understand the need for 
strategically considered innovation policies or failed to implement them effectively even 
when a reasonable level of understanding was overtly acknowledged. This may reflect a 
level of complacency in the management of these firms, or more importantly, suggest 
that management in general is just not convinced that innovation warrants the emphasis 
that the authors’ study implies. 
2.8 FACTORS CONTRIBUTING TO INNOVATION 
Much of the discussion in preceding section has focused on the processes that influence 
innovation. The following sections draw out the factors themselves that contribute to 
innovation. 
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2.8.1 Factors of innovation external to the firm 
2.8.1.1 Neo-schumpeterian factors 
In a comprehensive analysis of neo-Schumpeterian economics Phillimore (1998) 
observes that it was Schumpeter who first set out to develop a theory of economic 
growth that would explain the crucial role played by innovation and technology change 
through its ability to secure monopoly profits for entrepreneurs, at least temporarily.  
 
Phillimore (1998) summarized the main features of neo-Schumpeterian innovation: 
innovation is the dominant factor in economic growth; innovation operates as a system 
in the context of institutions, government policy, markets and culture; innovation often 
occurs in clusters of firms closely aligned with customers; and, knowledge is the crucial 
factor of production. He went on to list the main factors of innovation policy advocated 
by neo-Schumpeterian thinking: high knowledge industries require a technology driven 
approach whilst low-tech industries require a response driven by wage rates and 
employment factors; learning, knowledge flows, industry clusters and linkages are 
crucial factors in stimulating innovation; deep learning and constant up-skilling in the 
community provide more flexibility and benefit to society than an approach that favours 
efficiency of learning; and, societies that intervene to assist firms innovate through 
support mechanisms are preferred over those that rely only on the companies 
themselves. This thoughtful and comprehensive paper presents much supporting 
argument and detailed referencing to prior studies. 
2.8.1.2 Government policy 
At a national level the systemisation of innovation has increasingly challenged policy 
makers. Batterham (2000), in his leading paper that set out to challenge national 
thinking in Australia, offered innovation as the key to a successful economy. Linking 
employment, social well-being and people, he made a forceful plea for a transparent 
national framework in Australia that would harness ideas and new ways of thinking to 
achieve this end. Government and government initiatives were seen as essential. 
Contrasting the ‘old’ and established commodities-based economy of Australia with the 
‘knowledge-based’ paradigm of the future, Batterham (2000) presented cogent facts 
linking level of investment in research and development (R&D) with growth in GDP. 
Less convincing was Batterham’s (2000) un-referenced statement that the stock of 
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world knowledge now doubles every seven years compared with thirty years ago when 
it doubled every fourteen years. How so is the volume of knowledge measured, now and 
then, and where is the discrimination between useful knowledge and information? These 
questions are left unanswered. 
 
The levers that Batterham (2000) proposes to pull to invigorate innovation are all 
situated at the national and strategic level: improved linkages between the research 
sector and industry, development of a world class education system, embedding life-
long learning as a cultural imperative, emphasising science, providing more funds for 
universities, increasing tax rebates34 for research and development, expanding research 
infrastructure and generally putting in more funds to promote innovation.  
 
There is another more significant motivation underlying the Batterham (2000) paper, the 
contention that only with increased levels of direct government involvement will 
Australia be able to maintain its place as an advanced economy and continue to enjoy 
the current rates of per capita income. Quoting US statistics on the relationship between 
the number of patents per capita and GDP and then relating these to OEDC averages, 
Batterham (2000) forces the connection between national success at the expense of less 
competitively innovative countries. The notion that countries are in a race to be the first 
to innovate and this race is fueled by higher public and private investment perpetuates 
the view that there is no equilibrium to be attained in isolation of the world scene. The 
race is on, it has no end and the global economy is all pervading.  
 
In a comprehensive analysis of the relationship between innovation and industry 
development, Marceau (2000) highlights the difficulty of linking the needs of the 
innovative individual and the making of government policy. Marceau’s central 
argument is that the application of the power of policy regulators must be specific to the 
industry under consideration and can only be successful if they show a clear 
understanding of the circulation and flow of information and knowledge throughout that 
industry. To develop this understanding Marceau (2000) mapped the quality of 
information among sectors within various industries including building and 
construction, textiles, medical products and energy producers. By separately identifying 
                                                 
34 On the other hand Butlin (1993), in his report to the Business Council of Australia on the means to 
stimulate innovation in Australian enterprises, argues against tax breaks. 
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four sectors; producers, users, nodes of R&D and regulators, and then categorising the 
binary information flow between each (from non-existent to strong, as uni or bi 
directional), Marceau (2000) argues that fundamental flaws can be identified by the 
policy analyst. Marceau (2000) illustrates this point by explaining that Australian 
regulators could invoke a critical stimulatory impetus in the solar energy sector had it 
regulated preferentially for this form of energy generation. Although unstated it is 
implied that targets for energy generation from this source would have a beneficial 
effect on R&D in this field. In other words regulation through policy can be used as a 
lever to mandate progress in specific areas.  
 
At this high level of intervention in the market the connection with the individual 
innovator is still hard to make. It is reasonable to assume that this approach may have an 
observable impact on the various down-stream processes that make up the production 
chain. It will also direct, to some degree, the type of outcome, and to the extent that this 
represents a change in current practice, innovation may be said to have occurred. This is 
secondary innovation, barely distinguishable from incremental improvement. However, 
at the very origin of the value chain, the point of the original idea, the moment of 
primary innovation, there is little to conclude about the direct impact of these policies 
on the actions of the individual. 
2.8.1.3 Other factors that influence innovation with a focus on sme’s 
Controversial evidence is presented by Parker (2001) that it is futile to promote policies 
that favour firms of a particular size (say sme’s versus corporates). She bases her views 
on a comprehensive study of the contribution of firms of all sizes to employment growth 
in France, Germany, Sweden, the UK, the US and Australia using OECD and ILO data. 
Neither sme’s nor corporates were found to contribute preferentially to this measure. 
Quoting other data that suggests less than 5 percent of sme’s undertake formal research, 
and using R&D as a surrogate of innovation, she concludes that sme’s contribute little 
overall to the innovation effort. She does concede, anecdotally, that those few sme’s that 
do undertake R&D do so at a very high level of intensity which results in greater 
productivity than the larger firms. However it can be observed that policies that were 
successful in increasing R&D levels in sme’s would, on the data available, appear likely 
to increase productivity and therefore increase employment. And with only five percent 
of sme’s undertaking R&D there is ample scope for improvement. It would therefore 
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seem to be desirable, rather than ‘futile’ to promote policies that encourage R&D in 
sme’s. 
 
Microsoft Australia (2002) in its own analysis (Technology Policy Blueprint: The way 
forward – The Microsoft Australia Perspective) makes the point that Australia remains 
an IT user rather than a technology producer. It then asks the question, where would 
Australia be if this were this reversed? Microsoft believes in tax breaks and continuation 
of investment in IT frameworks. Microsoft notes that only seven percent of Australian 
GDP is generated by the ICT industries and argues that Australia must find ways for the 
remaining 93 percent to better utilize the products of ICT. Microsoft (2000) identifies a 
number of impediments to innovation including; poor incentives that do not stimulate 
firms to invest in innovation (for example tax rates on earnings), inadequate 
infrastructure (particularly bandwidth), ICT skills shortages, weaknesses in mechanisms 
to protect IP (for example failure to ratify world IP conventions such as the World IP 
Organisation (WIPO) Copyright Treaty), IT security (especially on-line), and the digital 
divide (wide spread access by citizens to digital technologies). It must be stated that 
their tax arguments are self-servicing and not strongly supported by independent 
evidence from like jurisdictions to Australia. 
 
In its review of the innovation policy drivers in six countries; the UK, Japan, Finland, 
Sweden, Austria, and the Netherlands, the OECD (2005) identified seven emerging 
policy drivers of fundamental importance to improved innovation and economic 
performance; enhancing industry-science linkages, strengthening public sector 
engagement with industry, promoting collaboration among firms, fostering small and 
medium-sized enterprises (sme’s) and new technology-based firms, rationalizing 
innovation policy so that it is more focused and coordinated, globalisation of R&D 
through dispersed location of the R&D effort, and innovation in services. These 
summary points have been drawn out through detailed analyses of the countries noted 
above, but they appear to have wide-spread application.  
 
The Federation of Australian Scientific and Technological Societies (Gascoigne and 
Metcalfe,1999), a peak body representing over 60,000 of Australia’s scientists identified 
ten factors it considered to be obstacles to effective commercialisation: 
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• Attitudes and understanding by scientists 
• Lack of commercial advice for scientists 
• Lack of time and flexibility in research 
• Lack of rewards for scientists involved in commercial work 
• Under valuing intellectual property 
• Australia’s taxation system 
• The funding gap and government support schemes 
• Cultural limitations that cause scientists to not interact as effectively as they 
might with industry 
• Cultural limitations that cause scientists to not interact as effectively as they with 
government 
• Cultural obstacles within the Australian community. 
 
These factors were determined through detailed survey of scientists and therefore have 
empirical and broadly-based support.  
 
This discussion points to the complexity of the issues that influence the management of 
innovation. The following sections look at relating these issues to the firm itself. 
2.8.2 Factors of innovation internal to the firm 
2.8.2.1 Strategy 
It is a commonly held view that successful firms require a sound strategy (O’Regan et 
al., 2005, Drucker, 1985, Porter, 1980). For example in its strategy 3M set out a vision 
statement that required it to be the most innovative company in the world and the 
preferred supplier (Dodgson, 2000). Drucker (1985) lists four specific entrepreneurial 
strategies ; being the first in the market with the most and best innovation, tackling a 
market in a new way, seeking specialised ‘ecological niches’, and changing the 
economic characteristics of a product, a market or an industry.  
 
Porter (1980, 1996) developed an interesting thesis to prescribe success for the firm. It 
begins with the tenet that the primary goal of any enterprise is superior performance. 
This is achieved through operational effectiveness and strategy. But as rivals 
increasingly outsource, benchmark and mimic each other he observes that operational 
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effectiveness becomes a blunter tool for discrimination. So he turns to strategy as the 
key, with the essence of strategy being rooted in the explicit desire to perform activities 
differently by generating new products or services or through innovative process 
improvements.  
 
Butlin (1993) identifies five characteristics of innovative companies: strong 
relationships with their customers who may even be involved in assisting with the 
development of new products and services, well developed systems for developing new 
ideas, well managed supply system, and a strong commitment to innovation and offer 
strategic leadership with clear goals that encourages change. General agreement with 
this list is given by Jones and Craven (2001). Cottam et al (2001) in a study of the top 
100 FTSE companies in the UK strongly reinforce the Butlin’s last point. 
 
The tolerance of the firm to failure in the innovation process is a key consideration in 
the firms’ strategy. Clearly firms must budget for both success and failure and manage 
to that budget. But what is an acceptable level of success? Peters and Waterman (2004) 
cite workers in large and successful US corporates that suggests a success rate of 1 in 20 
or thereabouts as an indicative level. A more general point they make is that innovative 
firms are prepared to tolerate experimentation and failure in their search for 
breakthroughs. Unfortunately there are few studies that provide useful guidance on 
success rates especially in the spatial information industry or related industries. 
 
A Finnish study found that sme’s were particularly prone to short term thinking and that 
their performance could be improved through the implementation of strategy that 
encouraged long term thinking, especially in relation to new product development 
(Lindman, 2002). 
2.8.2.2 Structure 
In their comprehensive study of 75 leading and successful corporations Peters and 
Waterman (2004) found that successful companies worked hard to keep simple 
structures despite the complexity of the environment within which they competed. They 
coined the term ‘loose-tight’ to illustrate the paradoxical need for vigilance with 
flexibility. This was particularly the case for the research and development activities 
which seemed to be commonly structured around small teams, operating with 
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considerable latitude and led by a ‘champion’ who possessed the necessary will-power 
to protect, nurture and nourish the innovative effort. They went on to note that 
innovative companies encouraged innovation amongst many (if not all) at all levels. 
Well-run companies and successful companies were observed to be ‘entrepreneurial’ 
and ‘organic’ rather than ‘mechanical’ and ‘bureaucratic’. Mintzberg (1979) also 
referred to the superior ability of looser structures known as adhocracies35 to stimulate 
what he termed ‘sophisticated innovation’.  
 
Peters and Waterman (2004) go on to analyse the way structures can be used to promote 
innovation. Internal business units cluster around disciplines. Structures are only loosely 
defined within each discipline. What is more important are the motivations to perform. 
Units heads are rewarded in part for the amount of venture activity he has funded from 
outside the unit. Innovators with new ideas are encouraged to go to other units to sell 
the idea to fund its development and 25 percent of sales within a unit must be derived 
from products that did not exist five years ago. Units are encouraged to split and create 
new units. These management arrangements are in of themselves an innovative 
approach. On face value there is no reason why this approaches could not be tried in the 
spatial information industry. They would appear to be applicable to small companies as 
much to large. Whilst the 3M approach is more aligned with products it could also be 
adapted for services and software as well, giving it relevance to these areas of the spatial 
information industry too. 
 
In a similar style of study Collins (2001) examined the performance of 11 iconic US 
corporations over a 30 year period in order to identify those factors that operated to turn 
them from good companies to great companies. Factors such as strategy, culture, 
simplicity of style, people and leadership featured prominently. By contrast with Peters 
and Waterman (2004) Collins (2001) suggested an ordered hierarchy with up to five 
levels from the CEO to the ‘highly capable individual’ were required. Conspicuously 
innovation was not mentioned once. The closest the author came to this factor was a 
reference to ‘pioneering applications’ and ‘thoughtful creativity’. Great prominence was 
given to the selection of the right people with its inference that this largely takes care of 
the rest. Only slim guidance on the mechanisms for people selection was offered. 
                                                 
35 Adhocracy was a term popularized by Alvin Toffler in his book ‘Future Shock’. It implies a management structure 
which is the opposite of bureaucracy; lacking hierarchy, tending towards the temporary with devolved decision-
making. 
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A comprehensive analysis of innovation was undertaken by Hoffman et al (1998) in 
their study of sme’s and innovation in the United Kingdom. They showed that little is 
actually known in aggregate about the volume of sme’s involved in innovation activity. 
On balance they found that factors internal to the firm were more likely to affect 
innovation than external factors. The internal factors found to be most influential were; 
a high dependence on qualified scientists and engineers, a highly educated managing 
director/founding entrepreneur, and a formalized R&D plan that was well funded. The 
structure of the firm was given little prominence.  
 
Other authors talk about the importance of developing structures that are appropriate for 
innovation (Lawson and Samson, 2001), the value of flatter structures for the rapid 
formation of teams to exploit innovative ideas (Neely et al 2001), especially in sme’s 
(McAdam, 2002). 
 
Some companies adopt a ‘dual ladder’ (Tushman and Katz, 1992) permitting both the 
conventional career path through the levels of management and an alternative career 
path that preferentially rewards the individual for sustained excellence in a particular 
area (eg research).  
2.8.2.3 Alliances 
Stringer (2000) observed that internal R&D cannot possibly anticipate or support all of 
the emerging innovations, new technologies and business model designs and manage 
them all the way to the marketplace. It was his conviction that, faced with times of 
significant change, industry leaders who want to stay leaders “need to place multiple 
bets on a wide range of promising new ideas”. Stringer supported this opinion with a 
review of Cohan (1997) who looked at Cisco, Intel, Microsoft and concluded that a 
strategy of ‘Innovation-alliance’ was a most productive approach to managing 
innovation. These large companies were shown to have invested considerable effort in 
determining how to manage their external relationships. Cohan 1997 (as cited in 
Stringer 2000) outlined seven key components of these relationships: making sure the 
partners share common objectives; assigning respected executives to be accountable for 
the joint ventures success; building joint teams to enhance knowledge transfer and 
mutual trust; developing a clear business plan for the joint venture; linking peoples 
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incentives to the success of the partnership; paying attention to the people issues, 
especially the need to resolve conflicts; and, developing a common understanding of 
how the alliance will end. 
 
Similarly Chesborough (2003) argues that the era of internal R&D operations solely 
driving innovation in the firm is over. He calls this the ‘closed innovation’ approach and 
sees it as being dominated by the miss-guided notion of management that this was the 
only way to control the outcomes. Companies that operate this way are too internally 
focused. Chesborough (2003) sees a new era of ‘open innovation’ where innovation is 
sourced both internally and externally through alliances with start-ups, universities, 
other firms, or by buying in smart new expertise in the form of take-overs or recruits. 
He notes that it is the recent rise in mobility of knowledge workers and the greater of 
availability of venture capital, especially in the form of business angels, that has 
spawned a whole new generation of innovative startups. He gives the example of Xerox 
whose research laboratories invented the Ethernet and the Graphical User Interface 
(GUI), neither of which were taken to market by the firm because these did not fit the 
traditional business model. These inventions of course were taken to market as 
enormously successful innovations by other companies, including Apple who picked up 
the GUI to great benefit. The key point to be drawn from this discussion is that there is 
demonstrable value to be gained by tapping into the R&D of external organisations and 
that managers are well advised to keep an open mind about the source of ideas and the 
future shape of their businesses. 
 
Lofsten and Lindelof (2005) sought to determine whether an alliance with a science or 
technology park in a university precinct offered preferential advantages to spin-offs 
when measured by profit and rate of growth with spin-offs from no such alliances. In 
their study of 134 companies in Sweden they found no significant benefit as a result of 
the science park alliance. On the other hand Freel (2005) studied 1345 British sme’s and 
found that the most innovative firms trained more staff and suggested that a closer 
relation with the tertiary education sector could have real advantages. Chiavesio et al 
(2004) cite substantial evidence from studies of sme’s in Italy that support the benefits 
of alliances and clusters, noting they bring lower transaction costs, more effective 
knowledge sharing and better diffusion.  
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In his comparison of US and Japanese companies Echeverri-Carroll (1999) showed that 
Japanese firms develop new products and processes more quickly than their US 
counterparts because they exchange information more frequently with their suppliers, 
customers and other allied organisations. In a study of over 250 sme’s in Japan and their 
relationship with knowledge provider research institutes Izushi (2003) found that the 
longer the firms maintained the relationship the higher the level of complexity of 
knowledge they accessed. Five years was chosen as the turning point for these 
observations. Impediments to the longevity of the relationship included the lack of 
capacity of sme’s to search, find and absorb new knowledge. These findings in part 
contradicted those of Bougrain and Haudeville (2002) who looked at 247 sme’s in 
France and found that the level of R&D intensity does not operate as a discriminator for 
success or failure, that technological co-operation does not seem to enhance the chances 
of success (thereby providing some agreement with Lofsten and Lindelof, 2005), and 
internal R&D capacity does contribute to a firm’s ability to bring innovation to market 
successfully.  
 
Cooperation with suppliers, research partners and customers as discussed in this section 
implies a flow of knowledge and benefit. This flow is also known as adoption and 
diffusion and these concepts are discussed in the next section. 
2.8.2.4 Adoption and Diffusion 
Adoption of new technologies, products or services is a theme drawn out in great detail 
by many authors in their study of the factors influencing innovation (Cooper, 1998, 
Shepherd and Ahmed, 2000). Organisational structures, administration, climate, and 
leadership are viewed as important factors influencing adoption (Cooper, 1998). In the 
race to innovate some firms are placing great emphasis on the New Product 
Development (NPD) framework (Shepherd and Ahmed, 2000), an initiative supported 
by companies such as Procter & Gamble, and Apple Computer Inc. The NPD focuses 
on the within-firm framework required to develop a new product at the right price in the 
least time possible. 
 
In his comprehensive study of over three thousand manufacturing firms in Australia, 
Samson (1996) identified a critical pathway for successful process development and 
adoption starting with basic time and material management on the shop floor, and 
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building through to superior quality control and cost management. (1996) went on to 
benchmark these observations against a dozen leading world companies, including 3M, 
and was satisfied that his process was sound. The deep empirical basis for his research 
and its long time baseline give it great credibility. 
 
Acceptance of the product or service by the consumer is known as diffusion36. It is 
characterised by the rate, extent of market penetration, and length of time in the market 
and depends on a number of factors including, social, economic, cultural, demographic, 
and life-style issues many of which are external to the firm (Conde and Ruiz, 2001). 
However, the extent to which the firm is aware of its context will form a powerful latent 
force in guiding and informing innovation.  
 
Conde & Ruiz, 2001, developed models of feedback and diffusion that parameterised 
certain key factors including distribution, pricing, advertising, personal sale. They tested 
their models for rates of adoption in the film industry (specifically the release of twenty-
one new films, with the new film being the equivalent of an innovative product) in three 
different countries; Spain, Italy and France. The film industry was chosen because the 
timing of release and the methods of promotion were readily determined and reasonably 
well understood. They concluded that the influence of external factors such as social, 
economic, political and demographic factors were important to the commercial success 
of the film. Moreover, the greater the understanding the firm had of these factors that 
lower the risk of market failure. Thus, if we accept that films are a reasonable surrogate 
for other innovations, the feedback loop from external factors to primary innovation has 
been established empirically. This is supported by other authors (Cozijnsen et al 2000, 
and Crick & Jones, 1999). 
 
The feedback process is further explored by Boer et al (2001). These authors consider 
the rather discrete steps in some process that describe new product development (NPD) 
as being limiting. They develop a more comprehensive process called continuous 
product innovation (CPI) which is characterised by its continuous learning and feedback 
                                                 
36 ‘The diffusion of innovation is defined as the process by which it is transmitted, over time, throughout the 
members of a given social system, by means of certain communication channels.” (Rogers, E. M. 1983 quoted by 
Conde an Ruiz 2001). Conde and Ruiz (2001) go on to note that diffusion is directly or indirectly affected by  the 
type of communication including informal channels such as interpersonal communication, formal briefings and 
written material, mass-media and so on. 
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in all phases of innovation from genesis, through development, adoption, diffusion and 
onto routine operational use and ultimately senescence or subsequent value-adding and 
renewal. In other words CPI includes all down-stream phases as well.  
 
Boer et al (2001) developed their model of CPI as part of the Euro-Australian co-
operation centre for Continuous Improvement and innovation Management Project 
(CIMA). It was tested in over 80 companies located in Europe and Australia. In part it 
gave a focus to the individual behaviour underpinning continuous innovation. 
Knowledge transfer was identified as being crucial to CPI, and interestingly the rate of 
this transfer was highlighted as a discriminating factor in the relative performance of 
firms. There was no attempt to quantify this measure, nor to normalise its impact with 
respect to other firms, or other factors affecting continuous innovation. Curiously all 
eight authors of the paper were from European institutions despite its joint Australian 
context. The lessons of Conde and Ruiz (2001) seem not to loom large in this instance. 
 
The ‘innovator theory’ of diffusion of innovation was first developed by Rogers (1962) 
and (1976) to describe consumer attitudes to rate of adoption of new products. Rogers 
identified five categories of adoption; awareness, interest, evaluation, trial and adoption. 
His categories were built on the seminal work of Ryan and Gross (1943). Importantly 
Rogers noted that diffusion is a process of communication. 
 
Ryan and Gross (1943) were rural sociologists who studied the process of uptake of 
hybrid corn in Iowa, USA. They observed that the process of adoption is essentially 
driven by the interaction between those who have already adopted and those who are yet 
to do so. Through exhaustive interviews with over 200 farmers Ryan and Gross (1943) 
identified five categories of adopters; innovators37, early adopters, early majority, late 
majority and laggards. These researchers also noted that the rate of adoption essentially 
looked like a an ‘s’ curve that had been previously described by earlier researchers. As 
with Samson (1996) the strong empirical basis for the research and its verification 
through case studies ensures these findings have high credibility. 
 
                                                 
37 Note: it is important not to confuse the use of the word innovator here with its use in this thesis. Ryan and Gross 
used it to describe the first group to develop and adopt a new idea, whereas it is used in this thesis to refer to the 
process of the generation of the new idea itself. 
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By looking at individual farmers Ryan and Goss (1943) had focussed on the point of 
origin for innovation. The next section explores more fully those factors that influence 
the individual innovator. 
2.8.3 Factors specific to the innovator within the firm 
Innovation is the product of creative ideas that by definition originate with the 
individual. The pivotal questions are what stimulates these ideas and how are they 
harnessed to go on and be developed and usefully applied? Johannessen et al (2001) 
make the direct connection to the role of the individual by referencing the early work of 
Scott & Bruce (1994), who cite age, gender, education level, cognitive style and 
creativity as key personal factors. Unfortunately there was no further elaboration. 
 
In their case study of four entrants into the semi-conductor industry Holbrook et al 
(2000) offer insight into the motivations and role of key individual innovators, 
particularly when those same individuals were placed in leadership roles with in the 
firm. Four companies were studied; Sprague Electric, Motorola Incorporated, Shockley 
Semiconductor Laboratories, and Fairchild Semiconductor. All four had strong R&D 
divisions that were evidently most innovative. William Shockley, the inventor of the 
transistor, founded Shockley’s. His pre-eminent status allowed him to recruit many 
bright graduates and his position as a dominant leader in the company allowed him to 
over-commit the capital of the company into R&D. With too little emphasis placed on 
production and a lack of understanding of market demands Shockley’s mis-management 
caused eight of his brightest employees to leave. They became known as the defectors. 
With no appreciable sales, the company was sold. Several of the defectors later founded 
Intel. This in fact was a failure to recognise that key innovators, the defectors in this 
case who appeared keen to work for a successful company and take a direct share in its 
wealth, can be motivated by factors other than invention for the sake of invention.  
 
In the case of Sprague Electric, it failed to tap into the information networks of the 
emerging silicon valley by electing to remain geographically remote (refer to the earlier 
issue of clustering and Mitra 2001). A compromised R&D effort saw it run into cash 
flow problems and it was eventually sold off. In this instance its R&D staff, the 
innovators, were out-competed in the innovation stakes by more astute companies who 
better fostered the flow of vitally needed formative ideas. Of course it is with the 
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illumination of hindsight that we see in these circumstances that the information flows, 
and in particular the relative rate and quality of this flow to specific individuals, as 
critical to the prosperity of the firm.  
 
In attempting to describe what motivates an individual to peak performance Drucker 
(1995) canvasses a number of thoughts including; fullfilment and job satisfaction, 
financial rewards, responsibility, placing the right people in the right job, acceptance of 
the need for high standards, being well informed, clear managerial objectives, and 
seeking a sense of accomplishment. While these are general thoughts on a theme there 
is one that seems fundamental to the organisation seeking primary innovation and that is 
the need to place the right person in the right job. Indeed Drucker (1985) concludes that 
the “opportunities for innovation are to be found on the whole, only way down and 
close to events”, implying that individuals and their present circumstances are crucial to 
the act of innovation. The notion of intrinsic, or intangible, motivation as a powerful 
force for innovation is reinforced by Peters (2004).  
 
Individuals who exhibit effective research skills early on in their careers and are 
motivated to continue with a career in research exhibit a steadily increasing productivity 
as they progress (Goldberg & Shenhav, 1984 as cited in van Deventer, 1991). Majaro 
(1992) cited in Zhuang (1995), lists 3 factors of the innovative individual; knowledge, 
skills and attitudes. Dodgson (2000) also identifies specific features in the management 
of creativity: researchers with high levels of discretion (at least 10-15 percent of their 
time on personal research agenda as happens in Dow Chemicals, Nippon Steel for 
example); intrinsic rewards through peer review rather than more traditional methods of 
salary increase etc; flexible goals and deadlines; and firms creating an internal 
environment that is adaptable to the ideas of the individual.  
 
O’Regan et al (2005) studied innovation in 194 sme’s in the electric and electronic 
industry in the UK. They found that there was a statistically significant relationship 
between high achieving firms and three factors of the firm; an emphasis in the strategic 
plan on innovation, a leadership focus on innovation, and a company culture that 
encourages individual empowerment. The authors speculate about the positive 
competitive advantage that accrues to firms that innovate at a rate that is greater than 
their competitors. 
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Fulop and Linsead (1999) explore the nature of personal motivation in the workplace 
and identify a number of interesting factors which they assemble in a Maslow38-like 
hierarchy of self actualisation including; the need to satisfy the basic staple of life 
(wages, shelter food and so on), power, achievement, and group affiliation amongst 
others. They also noted that motivation varies with life experiences, age, physical and 
psychological make-up, gender, ethnicity, race, the time and context of the opportunity 
to be motivated (‘necessity is the motherhood of invention’), the nature and quality of 
the physical working environment, organisational politics and penalties for not meeting 
expectations are all relevant. Whilst these observations were not formulated by the 
authors with innovation solely in mind they are nonetheless useful because they 
illustrate the complexity of the process of motivation and are germane in the broad 
sense to the creation of ideas.  
 
Are innovators high achievers? Stringer (2000) thinks they are. He ascribes a number of 
drivers to innovators; to compete against an internal standard of excellence, to make a 
unique contribution to the world, to engage in activities that offer both the risk of failure 
and the chance to succeed, and to constantly receive measurable feedback on 
performance. They are motivated to overcome obstacles.  
 
The crucial connection needs to be made between the entrepreneur and the innovator, 
particularly at the point at which the opportunity is recognised and exploited. Park 
(2005) is one of the few who has studied this aspect in high-tech start-ups. He notes 
previous authors who have presented evidence that firms managed by opportunistic 
entrepreneurs with a high level of education and business experience typically turn to 
more complex high technology as a competitive advantage in driving their 
entrepreneurial activity. Park (2005) suggests that there are three components that 
comprise a model that helps explain opportunity recognition, all of which are integrated; 
the entrepreneur, the knowledge and experience of the firm, and the technology. He is 
                                                 
38 Maslow, A. (1954). Motivation and personality. In his well known treatise Maslow postulated that there were two 
basic types of human needs; deficiency needs and growth needs. Deficiency needs were characterised by the 
requirement that lower need be met before moving to the highest need in that level – self actualisation. The first four 
levels were; physiological (hunger, thirst, bodily comforts, etc), safety/security (keeping out of danger), belonging 
and love, and esteem (including achievement, approval and recognition). 
 
 70 
of the view that it is often much better to start with a market need and find a technology 
solution that meets that need rather than speculatively developing technology and 
hoping a need emerges. Intuitively this view has merit. But there are many examples of 
technologies that were invented first followed by the later appearance of the market 
such as radar leading to microwave ovens and laser technologies leading to corrective 
eye surgery and colour printing. Clearly entrepreneurial judgment must be exercised 
that is appropriate to the circumstances. 
2.9 BARRIERS TO INNOVATION 
There are very few explicit references in the literature to barriers to innovation or to 
studies that have targeted barriers specifically. Most authors appear to accept by 
implication that innovation is impeded by the contra-indication of the very factors that 
operate to promote innovation. While this has an intuitive appeal it does indicate a 
deficiency in the peer-reviewed material, especially at the quantitative level. This 
deficiency could be remedied in large part through the publication of studies that 
analysed failures in the innovation process. Anecdotally at least there would appear to 
be abundant material for this approach. 
 
At the theoretical level it is possible to take the Schumpeterian contention of innovation 
and use it as the expression of a potential barrier. Recall that Schumpeter’s main thesis 
was that monopoly conditions were essential for the creation of the optimum conditions 
for innovation because it was only under these circumstances, and in pursuit of the 
potentially large profits, that the entrepreneurs could be induced to take the large risks 
needed to innovate. So under this scenario optimum conditions for long-run economic 
growth would result. By contrast Schumpeter contended that conditions of pure 
competition would lead to less innovation and reduced growth. These views were 
formulated in the 1930’s and 1940’s. Since the 1940’s the world has produced a suite of 
policies including the activities of the World Trade Organisation, various Free Trade 
Agreements, anti-trust regimes in the United States and, in the case of Australia a 
decade of National Competition Policy. The modern western world has now tended 
towards the use of these policies to promote competition and coupled this with 
increasing investments in R&D, per capita, to encourage commensurate growth in 
innovation. Modern practice has therefore moved some distance from the approach of 
Schumpeter.  
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2.10 MEASURES OF INNOVATION 
The discussion so far has concentrated on the processes and factors that drive and 
impede innovation. However without definitive measures of the success or failure of 
innovation nations, firms and individuals will struggle to improve the management of 
innovation. The measurement of the success of the research and development effort is a 
most important component of the entrepreneurial and innovation strategy. The European 
Union has developed a comprehensive suite of indicators that it re-measures annually to 
produce its trend chart on innovation. The chart looks at all 25 European Union 
countries, six other eastern European and Scandinavian countries and does a routine 
comparison with the US and Japan. The indicators include (European Commission, 
2005): 
? Innovation drivers (inputs): year 12 school graduates per 1000 population aged 
20 - 29, population with tertiary education aged 25 – 64 per 100 population, 
broadband penetration rate (number of lines per 100 population), participation 
in life-long learning per 100 population aged 25 – 64 
? Knowledge creation (inputs): public and business R&D expenditures as a 
percentage of GDP, share of medium and high high-tech R&D as a percentage 
of all R&D expenditure, share of university R&D expenditures financed by 
business sector 
? Innovation and entrepreneurship (inputs): sme’s innovating in-house as a 
percentage of all sme’s, innovative sme’s co-operating with others as a 
percentage of all sme’s, innovation expenditures as a percentage of total 
turnover, ICT expenditures as a percentage of GDP 
? Application (output): employment in high-tech services as a percentage of 
total workforce, exports of high-tech products as a share of total exports, sales 
of new-to-market products as a percentage of total turnover 
? Intellectual property (output): patents per million population, new community 
trademarks per million population, new community designs per million 
population 
A number of interesting observations emerge from this approach. Firstly, the singling 
out of sme’s and in particular the use of the degree of cooperation between them. 
Secondly, the preferential use of ICT as a measure of innovation. Thirdly, the 
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distinction between inputs and outputs of innovation. Although on this latter indicator it 
should be noted that the outputs as given are still only inputs when looking at the 
ultimate success of firms which is their bottom line and their sustainability in the market 
place. 
The results of the 2005 survey (European Commission, 2005) permit the conclusion that 
there is weak statistical evidence at the country level that innovative performance drives 
economic performance but that at the sectoral level positive evidence does exist. They 
are of the view that GDP is driven by so many parameters that the impact of innovation 
is hardly measurable in the short term. 
Drucker (1985) offers several suggestions as to how to go about undertaking these 
measurements; build in feedback from results to expectations for each innovation 
project, develop a systematic review of the total innovation effort of the firm and decide 
how to manage the need to change the resourcing as result, and finally, undertake an 
external scan of the overall innovation effort of the firm and the market and compare 
this to the firm’s overall performance. 
Bottom line measures of innovation can be based on investments in R&D and have the 
advantage of offering a quantitative method for evaluating R&D (Dodgson,2000) which 
states that the effectiveness of the R&D is a function of the new product revenue 
multiplied by the sum of the net profit and the investment in R&D as a ratio or 
percentage of the total R&D cost: 
 
R&D effectiveness    =    %New product revenue x (Net profit% + investment R &D% of all 
revenues) 
      R&D% 
 
…and if > 1.0 then return has exceeded investment. 
 
However R&D is an input to innovation and may be only one component of innovation. 
As Trewin and Paterson (2006) found in their survey of patterns of innovation in 
Australian businesses, non-R&D expenditure39 levels represented 1.7 percent of total 
business expenditure on innovation whilst R&D expenditure represented 0.7 percent.  
 
                                                 
39 Non-R&D expenditure included expenditure on operational processes and organizational and managerial processes.                                      
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Other measures of innovation output include the number of ideas generated, the number 
of patents filed, the number of scientific papers published, the number of new products 
introduced, and surveys of customer satisfaction (Tidd et al ,2005). 
 
The best measure is the firms’ bottom line and the challenge is to find incontrovertible 
links between this and innovation. 
2.11 CONCLUSION 
The literature supports the proposition that innovation is important for both long run 
economic growth and sustainable success in firms. Many factors are seen to be 
operating at variety of levels to influence innovation in firms; at the macro level 
external to the firm, at the level of the firm itself, and specifically at the level of the 
individual innovator. The processes by which these factors are brought to bear range 
from the simple one dimensional through to those which are best described as complex 
systems. They are time and scale dependent. 
 
At the national level the factors have included improved linkages between industry and 
the research sector, embedding lifelong learning as an imperative in the national culture, 
greater tax rebates, introducing policy that mandates a requirement for industry to 
change techniques of production, and increasing government funding to research 
organisations.  
 
At the level of the firm these factors have included a conscious strategy to do things 
differently from rivals, by adopting new product development (NPD) pathways, or by 
going further and implementing continuous improvement and innovation management 
(CIMA). Other means include focusing on the individual within the firm factors have 
included job fulfillment, clear managerial objectives, improved information flow, 
aligning people and responsibilities. Leadership from the CEO or founding entrepreneur 
also appears to be a pivotal factor. 
 
At the level of the individual there are a range of factors that may motivate the 
innovator; the intrinsic nature of the challenge, the desire to fulfill a perceived need, 
innate creativity, personal financial reward and so on. 
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Moreover it can be seen from this review that there are a range of factors operating at 
various levels that impact on the potential for innovation to occur. Ultimately 
innovation happens with the individual. It is the core capabilities of the individual 
motivated by certain stimuli that fires the spark of the creative idea. So as organisations 
develop position descriptions that mandate innovation as a requisite criterion, can a 
selection process elicit from candidates the personal attributes that fulfill such a 
requirement? Well, perhaps the answer is yes where prior experience shows a history of 
relevant innovation. However, almost certainly the reality is less prescriptive. Judgment, 
gut feel and luck probably take us closer. Napoleon was reputed to ask of his colleagues 
when making a key appointment, do you think this man is lucky?  
 
The literature therefore confirms the notion that careful attention must be paid to the 
management of innovation in order to ensure the economic prosperity of societies. It 
suggests that management needs are influenced by the demands of markets, the type of 
technology employed, the size and number of firms, the prevailing government policies 
and the culture of the society. 
 
But the literature tells us nothing about the management of innovation in the spatial 
information industry. This is an industry that is rapidly growing, has demanding 
technology and information communication needs and which underpins many of the 
critical functions of society. There are therefore a suite of fundamental questions that 
need to be answered in order to better understand the prevailing nature of innovation in 
this industry and to better position it for sustained growth in the future. 
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CHAPTER 3  
“Perception and wisdom are closely allied. Cleverness is a sharp-focus camera. 
Wisdom is a wide-angle lens…Wisdom can come with age and experience so you 
learn to recognise complex possibilities. Wisdom can also be obtained at an earlier 
age by learning to broaden and enrich perception. You need to look widely. You need 
to look at alternative possibilities (enrich). You need to look more deeply – into the 
future.”  
 
and 
 
“The information age is over. Information is no longer the bottleneck. Thinking is 
the new bottleneck.” 
(Edward De Bono, (1999), ‘New Thinking for a New Millenium’). 
 
 
3 RESEARCH DESIGN AND RATIONALE FOR THIS 
THESIS  
3.1 OBJECTIVE OF THIS CHAPTER 
In the previous chapter a comprehensive review of the literature identified many factors 
that operate to affect innovation. The review showed how these factors come together 
through the process of innovation to influence the viability of firms. This chapter sets 
out the research questions that the thesis intends to address, outlines the rationale for the 
research method, explains the research strategy, covers the design of the research plan, 
and considers the elements of data collection and data analysis. A realist research 
method and inductive research strategy were employed for the data analysis. 
3.2 FACTORS THAT CONTRIBUTE TO INNOVATION 
The following factors have been identified as having an impact on the ability of firms, 
and those individuals within them, to induce innovation. They have been identified 
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through a combination of literature review and this researcher’s personal experience. 
They are to form the basis of the data collection phase of the research: 
3.2.1 External to firm 
• General policies of the Commonwealth government (for example ‘Backing 
Australia’s Ability’ the $3 billion science and innovation program of the 
Australian government (see section 1.9)) 
• Export incentive schemes 
• Government legislation at Commonwealth or State and Territory level that 
operate to impede innovation in the firm, and the amount of business 
regulation generally (for example R&D taxation schemes, or labour laws) 
• General policies of the state government (such as the many state-based 
innovation grant schemes for sme’s) 
• Use of government funded ‘diffusion’ coordinators (such as the state funded 
positions offered to universities to help broker research partnerships between 
industry and the universities) 
• R&D tax rebate level 
• Privacy and security legislation (that is increasingly operating to limited the 
distribution of some datasets such as personal addresses, demographic data and 
so on) 
• Australian Research Council linkage grants, AusIndustry discovery grants 
and similar grants 
• Early phase seed investment funds from venture capital sources 
• Australia’s patent system 
• Australia’s copyright system 
• Free trade agreements 
• Ability to protect IP other than patents 
• The culture of Australia in relation to innovation (including the general 
attitude of investors and customers to local IP and to overseas IP) 
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• The cost and effort involved in finding out about government support 
programs  
• The presence or absence of innovation parks or incubators or centers of 
excellence (such as a silicon valley) 
• The quality of Universities, CSIRO other research organisations (there are 
many dimensions to this issue including; the quality of their research and 
researchers, their willingness to collaborate, the perception that they can be 
competitors to industry) 
• Geographic penetration of the  wireless (high speed) broadband network 
• Education and skills gap 
• Assistance for public-private partnerships to aid research and development 
(such as the Australian Cooperative Research Centre programme and the 
Canadian National Centres of Excellence program) 
• Learned appreciation of the need for innovation from university graduates 
• Overseas brain drain 
3.2.2 Internal to Firm 
• The strategic plan and key objectives, particularly the R&D component in 
that plan 
• Budget allocation to R&D (and innovation) as percentage of total turnover, 
the past trend in this allocation and future intentions 
• The presence or absence in the firm of a core ideology that promotes, or 
otherwise, innovation 
• The day-to-day culture of the firm, particularly its attitude to innovation 
• The firms’ use of specific techniques to link strategy, R&D and innovation 
(eg foresighting, think tanks, consultants reviews etc) 
• The presence or absence of an organised, systematic and continual search 
for new opportunities 
• The presence or absence in the firm of the practice of product life-cycle 
management with innovation as an explicit factor 
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• The presence or absence in the firm of the practice of continuous product 
improvement coupled with sound communication systems throughout the 
organisation 
• Understanding technology and market trends 
• The use of technology roadmapping 
• Practices of the firm in relation to innovation including: 
- developing a project vision 
- documenting the project development system 
- establishing project deadlines 
- specifically focusing on communication throughout the development 
- avoiding bureaucracy 
- business process re-engineering  
- the propensity to evaluate innovation successes and failures and 
feedback that knowledge to other members of the firm 
- managing time lags, poorly management success hurdles, and 
spreading the effort over the too many ideas at once 
- managing the risk of innovation 
• Alliances with other firms and alliances with research organisations 
• Access to finance for innovation from whatever source 
• The degree to which leadership is shown in relationship to innovation in the 
firm 
• Recruitment policies of the firm – identifying individuals with innovation 
(R&D) potential and the use of testing during recruiting to establish the 
likely level of creativity or innovativeness (eg Myers-Biggs) 
• Training and skilling policies for existing employees 
• Career path – internal and external 
• The innovators access to senior management 
• Appointment of a ‘champion’ for progressing a new idea 
• The approach to establishing standards of high quality in managing 
innovation 
• The strength of the relationship with customers and the firm’s willingness 
to involve customers in new product and service development 
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• Entrenched fears about change that may occur as a result of innovation. 
This potential impediment invokes a social and cultural dimension 
3.2.3 Of the individual innovator 
• Their knowledge of the needs of the market in relation to their knowledge 
of the technology. This factor recognises that innovators cannot innovate with 
technology unless they have some understanding of the technology needs of the 
market.  
• Their level of prior market knowledge (such as future customer needs, or 
competitors products) 
• Perceived level of support (including leadership) from management 
generally 
• Perceived level of support specifically from the CEO 
• The issue of whether innovators have an understanding of what is meant by 
R&D and its role in the firm 
• Expectation of the individual in relation to the personal reward system and 
incentives for the individual innovator:  
- remuneration 
- bonuses 
- profit sharing 
- share options 
- added responsibilities 
- promotion 
- being singled out for recognition in reports, newsletters 
- intrinsic motivation (fun, the challenge, sense of achievement etc) 
- freedom at work 
- other forms of reward  
• Limitations placed by the firm on the career path of the 
innovator/researcher/technician that are less restrictive than for that of the 
managers (such as the presence of a ‘dual ladder’ of promotion in the 
firm?) 
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• Personal factors from highest to lowest in terms of their ability to influence 
innovation: 
- persistence 
- age 
- personal creativity and lateral thinking 
- curiosity 
- initiative 
- creativity 
- knowledge  
- skills  
- attitude 
- opportunism (and serendipity) 
• The perception of the individual about the management structure of the 
firm and its influence over the ability to innovate 
• Personal knowledge inherent to the innovator of how to bring the 
innovation to market 
• The innovator’s understanding of the business drivers in the firm 
• The innovator’s opinion of the CEO’s understanding of what drives 
research and innovation to be successful in the firm 
• The innovator’s view of the core ideology of the firm ideology and their 
ability to influence it through time 
• Barriers to innovation including lack of knowledge of customer needs, lack 
of knowledge of technology trends, lack of skilled people, and inappropriate 
management structure 
 
In all over 60 factors of innovation were identified. 
3.3 RESEARCH QUESTIONS THAT EMERGE FROM THE 
LITERATURE REVIEW 
The literature offers a variety of views about the relative merits of the factors of 
innovation and their ability to make a systematic and convincing contribution in relation 
to stimulation of innovation. These factors operate both individually and in concert. The 
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literature review also revealed that there are virtually no references relating specifically 
to innovation in the spatial information industry in Australia or world-wide.  
 
The questions that emerge from the literature review in relation to innovation in the 
spatial information industry and with specific reference to small to medium enterprise 
firms in Australia are: 
 
1. How do Australian firms in the spatial information industry manage innovation? 
2. What are the factors that CEO’s and innovation leaders perceive to be 
operating to assist innovation? 
3. What factors do CEO’s and innovation leaders perceive to be operating to 
impede innovation? 
4. How important is innovation perceived to be by CEO’s and innovation leaders 
to success in this industry?  
5. How could improvements be made to the management of innovation? 
3.4 RESEARCH METHOD 
In the context of research, methods are the procedures that are used to try to understand 
or explain a topic under investigation (Blaikie, 2000, pp: 8-9, and citing Mills, 1959, pp: 
57-8). Methodology is a study of methods, and since there are many methods, 
methodology tends to be a general overview (Blaikie, 2000, pp: 8-9, and citing Mills, 
1959, pp: 57-8). There are many different approaches to research (see Blaikie (1995, 
and 2000), Burrell and Morgan (1979), Yin (1984, 1994), Evans and Gruba (2002), and 
Creswell (1998) to name just a few). Typically they deal with the logic of enquiry and 
explain how new knowledge is generated and justified. With studies that are concerned 
with human subjects the researcher is known as a social scientist.  
 
This thesis so far has identified over 60 discrete factors that can be brought to bear to 
influence the practice of innovation. This thesis proposes to investigate the practice of 
innovation by firstly using a questionnaire to elicit specific information on the current 
practices of innovation in use in five selected firms and then through a series of in depth 
interviews with selected individuals from the same firms. This will be followed a survey 
questionnaire that will be sent to several hundred members of the spatial information 
industry in Australia. This thesis is therefore both a qualitative one and a quantitative 
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one. The following sections set out the detailed approach for the chosen research 
method and provide an outline of the theoretical basis that supports it. 
3.4.1 Methodological framework for the research 
 
This thesis has accepted a preferred definition of research (and experimental 
development) (DEST, 2005, and OECD, 2002) as being ‘creative work undertaken on a 
systematic basis in order to increase the stock of knowledge, including knowledge of 
humanity, culture and society, and the use of this stock of knowledge to devise new 
applications’. From a philosophical point of view our ability as researchers to 
systematically conduct research depends very much upon the perspective that we bring 
to bear in the study of the chosen research topic. The issue of perspective is expressed 
by social scientists as the study of the nature of reality, formally known as ontology. 
The ontological issues for the social scientists include the assumptions that make up 
social reality, claims about what exists, what it is made of and how the various aspects 
of reality interact (Blaikie, 2000, p8).  
 
Equally important to the social scientist is the study of knowledge itself; its origin, 
nature, methods and limits (Gibson pers com 2002) and ways in which it is acquired as 
a social and physical reality (Blaikie, 2000, p8). This is known as epistemology. 
 
Various researchers have erected different research frameworks40 that permit the 
systematic evaluation of research subjects using a framework of ontological and 
epistemological assumptions. Blaikie’s (1993) methodological framework includes such 
individual methods as Interpretivism, Positivism, Structuration Theory, Critical 
Rationalism and Realism. It is this latter methodical approach that applies most to this 
thesis.  
 
The Realist ontology is one where the subjects of the scientific enquiry act quite 
independently of the research scientists conducting the study (Blaikie, 1993) and 
assumes that the research is addressing complex social phenomena involving reflective 
people (Healy and Perry, 2000). It recognises that reality can be described in three 
                                                 
40 Yeung (1997) has noted that in philosophy there are many varieties and versions of realism which are not all 
entirely compatible with each other. This study has therefore made some generalisations in its interpretation of the 
Realist method. 
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different ways; the empirical that comprises experiences of events through observation, 
the actual that includes events whether observed or not, and the real that consists of the 
processes that generate events (Blaikie, 1993). It sees a socially constructed world that 
is made up of the cognitive resources of the actors (the subjects of study) and/or the less 
well defined processes that underpin the relationships of the actors and the 
environmental influences on them. Popper (cited in Magee, 1985, p61 and Healy and 
Perry, 2000) describes the world of realism as consisting of abstract things that are born 
of people’s minds but exist independently of any one person. The Realist epistemology 
is based on the building of models that help provide a scientific theory that explains the 
mechanisms of cause and effect (Keat and Urry, 1975 as cited in Blaikie, 1993) and 
Burrell and Morgan (1979)41. This approach therefore distinguishes realism at the 
objective end of the spectrum to the subjective at the other. 
 
In simple terms the Realist research method is seeking to discover what is really going 
on. As Healy and Perry (2000) observe “…the participant’s perception for realism is a 
window to reality through which a picture of reality can be triangulated with other 
perceptions…”. This thesis is looking to better understand the relationship between the 
innovators and their organizations (the actors), the causal factors (of which over 60 have 
been identified through the literature) and the processes that generate the innovation 
itself.  
 
The features of the Realist method are summarised in Table 3.4.1. 
                                                 
41 For a fuller description of the methodological frameworks of Blaikie (1993) and Burrell and Morgan (1979) 
respectively refer to Appendix B. 
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FEATURES  SUMMARY DESCRIPTION OF REALIST METHOD 
Ontology 
The researcher acts independently of the activities of the actors 
(subjects being researched). 
Social reality 
Is a socially constructed world based on the cognitive resources of the 
actors and or the social relationships of the actors. Seeks to explain the 
observable phenomena by understanding the underlying structures and 
mechanisms. 
Epistemology 
Is based on models that that explain the observed phenomenon. The 
underlying science is empirically-based and seeks to understand the 
connection between phenomena by acquiring knowledge of the 
underlying structures and mechanisms.  
Overall summary 
The Realist methodological framework looks to tangible evidence. It 
seeks to explain the causal relationships by describing the governing 
principles and laws. It assumes that people are strongly influenced by 
their external environment. It acknowledges that society is subject to 
pressures for change. 
Table 3.4.1: Summary description of the features of the Realist Method chosen for 
this thesis.  Based on Blaikie (1993), Burrell and Morgan (1979) and 
Keat and Urry (1975). 
3.4.2 Research strategy 
The research strategy deals with the logic of the enquiry42 . The principal aim of the 
research strategy is to achieve the best procedures for answering the research questions. 
Blaikie (2000) notes that inductive strategies are best used for answering the ‘what’ 
questions while abductive strategies can be used to answer the ‘what’, ‘why’ and ‘how’ 
questions. 
 
This thesis takes a case study approach to its research followed by a comprehensive 
survey of companies involved in the Australian Spatial Information industry. Yin (1994, 
p 13) has identified a number of the key characteristics of research that make case 
                                                 
42 Blaikie (1993) describes the four main research strategies as: Induction, which is the making of careful 
observations through carefully planned experiments, followed by rigorous analysis to produce a theory; Deduction, 
where the deductive strategy begins with a question or problem that needs to be understood. A theory or hypothesis is 
then developed which is tested through observation and data gathering. It is either proved false or corroborated; 
Retroduction, which proposes a theory or model that may not have been or could not have been directly observed. It 
then looks at the underlying structure or mechanism that is responsible for the observations. Experiments are 
conducted and the theory refined accordingly; Abduction, which takes everyday concepts and meanings from social 
actors, from whom scientific descriptions can be made. 
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studies a suitable choice [the statements in square brackets relate the principles of Yin to 
the circumstances of this thesis]. The case study: 
 
• Are an empirical inquiry that investigates a contemporary phenomenon within 
its real-life context, especially when the boundaries between the phenomenon 
and context are not clearly evident [innovation and its outcomes are a function 
of the involvement of the innovator, their colleagues, their organization and the 
external environment. The inter-relationships are complex] 
• Copes with the technically distinct situation in which there will be many more 
variables of interest than data points [the literature review has revealed over 60 
factors that influence innovative capacity, many more than the number of 
innovation case studies that can be reasonably covered by this thesis] 
• Therefore relies on multiple sources of evidence, with data needing to converge 
in a triangulation fashion [this thesis proposes to usefully employ questionnaires, 
interviews, existing documentation and other information] 
• Will result in benefits from prior development of theoretical propositions to 
guide data collection and analysis [the 60 factors of innovation from the 
literature set up a proposition that can be tested by case study analysis]. 
 
Yin (1994) also makes the point that case study research can include both single and 
multiple case studies.  
 
One of the other benefits of case studies is that they allow multiple sources of 
information to be examined thereby increasing the depth of analysis and the degree of 
reliability and independent validation. These sources include documentation (both new 
and archival), interviews, direct observation and participant observation (of events by 
the actors and the researcher in context, and in real time), and physical artifacts (such as 
the products of the actors).  
3.4.3 The research plan 
Thus this thesis proposes to take an inductive approach to the collection of data through 
questionnaires completed by innovators and managers from selected companies. It will 
then combine the results of the responses with a further examination of the factors of 
innovation identified from the literature to produce an outline of the elements of a 
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methodology of innovation. This will be followed by a series of face-to-face interviews 
with the same individuals and the use of an abductive approach to get a better 
understanding of the inter-relationships between the individuals and the way in which 
the factors of innovation influence the underlining processes. A survey questionnaire 
will be used to collect data from a large number of Australian-based companies in the 
spatial information industry to permit a quantitative analysis of many of the factors of 
innovation identified by the literature review and refined by the case study interviews. 
Finally a methodology of best practice for the management of innovation in the spatial 
information industry will be prepared. 
 
The research plan consists of the following components: 
 
1. A comprehensive review of prior work including a thorough literature review 
2. Use of a questionnaire to elicit preparatory information to help design the case 
study. Five firms will be selected for the questionnaire. In those firms selected 
respondents will include the CEO and innovators, the latter in some firms also 
serving as the Chief Information Officers. Czaja and Blair (2005) note three 
fundamental requirements for a good questionnaire survey; it is a valid measure 
of the factors and research questions of interest, it convinces respondents to 
cooperate, and it elicits acceptably accurate information. 
3. Completion of five case studies. 
4. Completion of a general survey of companies in the Australian spatial 
information industry. 
5. Development of a methodology of best practice management of innovation in 
firms in the Australian spatial information industry. 
3.4.4 Design of the case study and the subsequent quantitative 
survey 
Creswell (1998) describes the traditional case study as being a bounded system such as 
a process, activity, event, program, or multiple individuals. 
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Yin (1994) identifies the five components of good case study design: 
 
1. The questions of this thesis 
 
These have been formulated as: 
How do Australian firms in the spatial information industry manage innovation? 
What factors are operating to assist innovation? 
What factors are operating to impede innovation? 
How important is innovation perceived to be by CEO’s and innovation leaders to 
success in this industry?  
How could improvements be made to the management of innovation? 
 
2. Its propositions (if any) 
 
There are no propositions per se other than that which is inherent in answering the 
research questions. However it is useful to note that many researchers have identified 
innovation as a vital factor in the success of any organization. The spatial information 
industry in Australia is made up of hundreds of companies, most of them sme’s. There 
are no studies of the practice of innovation of sme’s in the spatial information industry 
in Australia or elsewhere. This researcher is in the fortunate position of being involved 
in a national research centre that has over 40 sme’s from this industry as its partners. 
The centre also works closely with the Australian Spatial Information Business 
Association (ASIBA) which itself has around 500 members. ASIBA has indicated that it 
is pleased to be able to cooperate in the study by providing a letter of support and giving 
access to its membership list. 
 
3. The unit(s) of analysis 
 
The units of analysis chosen for the case studies are drawn from five companies 
operating in the Australian spatial information industry. In order to preserve 
confidentiality they have been given the following code names; ANU, DAMONA, 
CORRA, ESUS and LATIS. Specifically each case will consider as its unit of analysis 
the processes by which innovation takes place within the organization and the factors 
that comprise those processes. 
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The five companies were selected on the basis of the following criteria: 
 
- are information rich 
- offer significant replication and rigour 
- have been in operation for at least 5 years in Australia 
- are clearly identified with the spatial information industry in Australia 
through their own recognizance and that of their peers 
- operate a range of the technologies in the industry 
- were willing to participate in the study 
 
Each of the five is also widely recognised as being amongst the leaders in terms of the 
success of their operation over many years. 
 
This component of the thesis is therefore one of multiple case studies. It is followed by 
a second component that comprises a quantitative survey. 
 
4. The logic linking the data to the propositions 
 
The logical consistency of the research sees the proposition establish the research 
questions. These are reinforced by the findings of the literature review. Together this 
information permits a comprehensive series of points to be explored through the 
questionnaires, interviews and through the study of other supporting data. The 
preliminary outcomes of the case studies were then used to refine the survey 
questionnaire for subsequent distribution to the membership of ASIBA to permit some 
quantitative analyses. 
 
5. The criteria for implementing the findings 
 
The five case studies explored the relationship amongst a number of examples of 
innovation and the factors that influenced the expression of that innovation in real life. 
The list of proposed factors of innovation was comprehensively compared with the case 
study data and inferences drawn about the role each factor played. A revised list of 
factors was then prepared with justification drawn from the case study material. 
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Yin (1994) suggested the use of a case study protocol that would enable another 
researcher to independently replicate the results. This thesis will conform to that 
protocol. 
The expected outcomes of the case studies were: 
 
1. A working theory of the critical factors of innovation stratified by the three 
levels of innovation identified in the literature review, Chapter 3. This will be 
supplemented by analysis of appropriate investment levels commensurate with 
perceived risk and benefits. 
 
2. Identification of the relative importance of the contribution made by each factor 
and stratified according to source (eg external to the firm, internal to the firm, 
and specific to the individual). 
 
3. Identification of impediments to innovation. 
 
4. A comparison of the respective views of the CEO and the innovator in the one 
firm highlighting areas of agreement and disagreement. 
 
5. Understanding of the way the Australian spatial information industry manages 
innovation. 
 
6. An opinion on the question of the degree to which innovation can be fostered by 
nurture (planning), or is inherited through nature (luck). 
3.4.4.1 Limitations of Case Studies 
Yin (1994) also cautions that there are a number of limitations to case studies that must 
be carefully managed. These include that they are qualitative and as such can permit 
sloppy research that leads to subjective bias. They can be a problem when generalizing, 
and can take too long and generate more information than is useful or necessary. 
3.4.5 Selection of subjects and elicidation of information 
Those chosen to complete the case study questionnaire were the CEO (who in some 
cases also operated as the Chief Information Officer (or equivalent)) and one innovator 
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from each of the five companies. The questionnaire was comprised mostly of closed 
questions seeking definitive answers to the ‘what’.  
 
The face-to-face interviews for the five case studies followed the questionnaire and 
pursued the ‘why’ and ‘how’ issues suggested by the questionnaire and that were 
reinforced by the literature. They were used to support the more detailed case study 
investigations that were conducted on a subset of the companies. The questionnaire and 
face-to-face interview issues are given in Appendix A as is a letter of introduction 
seeking approval to conduct the collection of information in each firm. All interviews 
were taped with the permission of the subjects. Notes were taken during the interview. 
Sources of all other forms of information were documented. All information was coded 
and entered into a database where appropriate and subject to the confidentiality 
regulations of RMIT University. 
 
Following refinement of the factors of innovation through the case studies the 
questionnaire was refined and sent out to around five hundred firms. The firms chosen 
for distribution were either members of the Australian Spatial Information Business 
Association (ASIBA) or unit trust holders of the Cooperative Research Centre for 
Spatial Information (CRCSI). ASIBA has around 500 registered members and the 
CRCSI, which is an unincorporated joint venture, has 47 unit trust holders. Firms could 
be members of both organisations, although some of the members of the CRCSI are not 
members of ASIBA. All are considered to be part of Australia’s spatial information 
industry. The industry-wide survey questionnaire was issued on line. A copy of it is 
given in Appendix B. 
3.4.6 Data analysis 
The following techniques for data analysis are proposed (based on Creswell, 1994, Yin, 
1994 and the researchers own experience): 
 
• General review of all information and the preparation of summaries  
• Seeking out feedback, conformation, clarifications  
• Preparation of charts, graphs, tables and codification through notation and 
databases 
• Categorisation of information  
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• Data reduction 
• Interpretation, cross-referencing, examination of convergent lines, classification, 
identification of trends, common themes and patterns, exceptions and 
generalizations 
• And for the quantitative survey of the firms, statistical analyses will be used as 
appropriate 
 
The analysis was reported in the form of a narrative from which the conclusions could 
then be drawn. 
 
The following dimensions of analysis were proposed: factors of innovation (external to 
firm, internal to firm, specific to the individual), position in company (CEO, CIO and 
other innovators/researchers), firm size (from small sme’s of around $3 million turnover 
pa to corporations in excess of $100 million pa).  
3.4.7 Validation 
Healy and Perry (2000) set out six criteria to help judge the validity and reliability of 
qualitative research in the realism paradigm especially when intended for use with case 
studies. They are: 
 
1. Ontological appropriateness: when the research is dealing with complex 
social science phenomena focused on how and why problems.  
2. Ontological contingent validity: open ‘fuzzy boundary’ systems when the 
research will be subject to both theoretical and literal replication seeking 
broad generative mechanisms.  
3. Epistemology based on multiple perceptions of participants and of peer 
researchers: involves multiple interviews, supporting evidence, broad 
questions before probes, triangulation, self-description and awareness of own 
values but not value laden.  
4. Methodological trustworthiness: need to develop a case study database, use 
of quotations and matrices to summarise data. The research can be audited.  
5. Methodological analytical generalization: theory-building rather than theory-
testing. Identify research issues before data collection to formulate an 
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interview protocol that will provide data for conforming or non-confirming 
theory.  
6. Construct validity: for use of prior theory, case study database, and 
triangulation.  
 
A summary of the performance of the thesis against these criteria is given in Chapter 8. 
 
Yin (1994) and Soy (1998) note that a well constructed design ensures construct validity 
(use of sound subjective judgment to build ‘multiple sources of evidence’ and ‘chains of 
evidence’), internal validity (ensuring causal relationships are robustly established), and 
external validity (ensuring extrapolated inferences are sound). They also recommend 
multiple sources of information leading to convergent lines of enquiry and permitting 
cross referencing and triangulation. Yin (1994) also suggests the use of independent 
auditors to help validate the findings.  
3.4.8 Ethics 
This thesis has conformed with the ethical procedures established by RMIT University 
for the conduct of research. It has been approved by the RMIT Human Research Ethics 
Sub-committee.  
 
Letters of introduction were sent to all participants seeking their engagement and 
explaining the purpose and conditions of the research. Attached to the letters of 
introduction were letters of consent to be signed off before the research commenced. 
The letters guaranteed the confidentiality of the information provided by the individuals 
and their organizations and agreed to report with anonymity whenever requested to do 
so. Copies of the results could be provided to the individual contributors upon request. 
Privacy was offered in accordance with the prevailing laws of Australia. 
 
The covering letter for the quantitative survey explained that participation was 
voluntary and consent and participation could be withdrawn at any time. It was jointly 
signed by this researcher and the CEO of the Australian Spatial Information Business 
Association (ASIBA). It indicated that participants could also request that any data that 
is supplied by them could also be withdrawn. Respondents were told that the website to 
be used for the collection of data on-line was secure. The information gained was to 
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stored and locked in confidential files. The respondent’s identity and that of their 
organisations was not to be disclosed. Data collected will be held securely according to 
RMIT University regulations for a period of five years after the completion of the 
project and then destroyed. Confidentiality and anonymity will were assured as only 
general statements will be reported. 
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CHAPTER 4 
“Here was strength, resolution, humour, readiness to listen, to ask the searching 
question and, when convinced, to act.” 
R.V Jones, British scientist, on Winston Churchill’s intense questioning of him on 21 
June 1940 in relation to the recently discovered German radar. (Quoted in Eliot Cohen’s 
(2002) book ‘Supreme Command’ who drew the quote from R.V Jones (1978) ‘The 
Wizard War: British Scientific Intelligence 1939 – 1945’). 
 
4 RESEARCH RESULTS AND FINDINGS 
4.1 OBJECTIVES OF CHAPTER 
This chapter presents the results of the case studies of each of the five companies 
chosen for detailed analysis. The data are drawn from the face-to-face interviews 
conducted with the CEOs and one Innovator from each of the five firms. The interviews 
involved a questionnaire with 48 part questions based on a five point likert scale, an 
additional suite of up to 64 questions and their qualitative answers and other material 
provided by the firm or sourced from the public domain. The data are reviewed by 
considering factors external to the firm including neo-schumpeterian and government 
policy; by considering factors internal to the firm including strategy, structure, culture, 
alliances, adoption, and diffusion; and by looking at the factors specific to the 
individual. The process of innovation and measures of the success of innovation are also 
considered. 
4.2 DESCRIPTION OF DATA COLLECTION PROCEDURE 
4.2.1 Data collection for the five case studies 
A five part data collection process was employed for the five case studies (see Appendix 
A). Part 1 involved collection of information about the company itself including 
company history, turnover, employee profile, level of investment in research and 
development (past, present and future intentions), and vision and mission statements. 
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This part was completed by the CEO only through a face-to-face interview and 
provision of supporting information. 
 
The second part comprised a series of questions for both the CEO and the Innovator 
from each company, each interviewed separately. It collected personal information 
about the interview subjects including their age, qualifications and years in workforce. It 
examined their role in prior innovations, their opinion regarding the factors that played a 
role in developing innovations in which they were the leaders or participants, and their 
perceptions about the importance placed on innovation by the firm. Their answers were 
recorded in writing by the researcher and on tape. 
 
The third part involved a comprehensive questionnaire comprising 48 questions that 
used a 5 point likert scale to test the strength of the views of the respondents to range of 
questions. The questions focussed on the factors that enhanced or impeded innovation. 
They were broadly stratified into three classes; factors external to the firm, factors 
internal to the firm, and factors of the individual innovator. Both the CEO and the 
Innovator from each company completed this section. Again each was interviewed 
separately. The interview subjects completed the answers themselves on a hardcopy of 
the questionnaire.  
 
The fourth part comprised another 55 questions that were designed to examine in detail 
the answers provided by the CEO and the Innovator from Part 3 in relation to the factors 
of innovation. Part 4 also involved a comprehensive review of the process of 
innovation. Particular issues that warranted further investigation were explored in depth. 
This method of examination permitted cross-referencing to earlier answers and 
observations, a means of cross-triangulation favoured by Yin (2003) to verify the 
accuracy of the research. Their answers were recorded in writing by the researcher and 
on tape. 
 
The fifth part specifically examined the CEO’s attitude to innovation. It covered the 
issue of the importance of innovation to the firm, the pressures on R&D funding, the 
level of risk the CEO was prepared to accept in relation to innovation and the overall 
lessons they had learnt in relation to the management innovation. The questions were 
put directly to the CEO. The Innovator was not involved in this part. The responses 
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were recorded in writing by the researcher and on tape. There were nine questions in 
this fifth part. 
 
The interview process for Parts 1 to 5 typically took two to three hours to complete. The 
sequence of this five part investigation was chosen carefully to permit the interview 
subjects to volunteer information and to not be ‘led’ by the information contained in the 
questions. This was necessary because the questions themselves, when taken in 
aggregate, contained substantial detail about innovation.  
 
Other data and information were sourced from material provided by the company itself 
and that was available in the public domain. 
 
Each of the five companies has been given proxy names for the purpose of the analysis 
in this thesis. The proxy names are drawn from Celtic mythology. They are; ANU 
which in Irish mythology was the goddess of plenty and mother earth; CORRA which 
in Scottish mythology was the goddess of prophesy; DAMONA which in Gallic 
mythology was the goddess of fertility and healing; LATIS which in Anglo-Celtic 
mythology was the goddess of water and then ale and meade; and finally ESUS which 
in Breton mythology was the harvest god. 
4.2.2 Data Collection for the Industry-wide survey  
 
The industry-wide survey questionnaire comprised 18 questions. A number of the 
questions had multiple parts, the most being 16. Each part involved a five point likert 
scale. A 19th question asked for any concluding comments. It was sent to around 500 
individuals and 85 responded representing 70 separate firms. The construction of this 
questionnaire closely resembled Part 3 of the questionnaire used for the case studies. 
The case studies were used to refine the industry-wide survey. The industry-wide survey 
was conducted via the internet. Appendix B provides a copy of the industry-wide 
survey. 
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4.3 CASE STUDY NO 1:  ANU 
4.3.1 Summary of ANU 
ANU Pty Ltd was first incorporated in 1994 by two Victorian-based entrepreneurs. It 
was then, and still is, one hundred percent Australian owned. It began as a 
hydrographics mapping43 service company. Today its core business has broadened to 
include the provision of value-added services in three market areas; information 
technology (eg enterprise solutions that link geographic information systems with other 
corporate databases that can be web enabled and used when mobile), asset and 
infrastructure mapping (eg mapping and mobile data logging of road, rail and power 
assets), and data products and services (eg operating as a franchise retailer of 
government owned datasets). ANU has 80 employees44 and turns over $7 million per 
annum. It is currently enjoying good growth and healthy profits.  
 
ANU began operations in Melbourne and this city is still its head office. It has since 
opened offices in Sydney and more recently in Brisbane. The two founders of ANU 
share the CEO duties as joint Directors of the company. Both were interviewed along 
with one of their leading innovators. The two Directors have 15 to 25 years of 
experience in the industry and qualifications to graduate and masters level respectively. 
Both have worked extensively overseas as well. Both used the title of Director and the 
title CEO was not used. Director 1 had a Bachelor of Surveying and had been working 
in the spatial information industry his entire professional career. In the division of 
labour between the two directors Director 1 ANU assumed the primary role of business 
development. He took an active role in a number of development projects. He operated 
as both an entrepreneur and an innovator. He would conceive new ideas, work them up 
to a value proposition, enlist a trusted potential client to work conceptually with him 
and then convince the other Director to make the investment. He would then make 
himself available to the nominated project leader who was allocated responsibility to 
develop the innovation for the market. The project leader was usually someone else in 
the firm and often Director ANU 1 would act as a subordinate member of the project 
development team. 
 
                                                 
43 Hydrographic mapping involves the preparation of contour maps in freshwater and marine areas. 
44 The use of the term employee in this chapter refers to effective full-time employees. 
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Director 2 ANU was 39 years old. He had a Bachelor of Surveying and had been 
working in the spatial information industry for his entire professional career. He filled 
the roles of account manager, customer relations manager, and took overall oversight of 
administration and financial accounts. Because of his technical proficiency in the 
disciplines of the spatial information industry he also participated in research and 
development and the delivery of solutions to customers. This mix of roles reflected the 
typical nature of running a small to medium enterprise company. 
 
The Innovator ANU was 29 years old. She possessed a Masters of Geomatic 
Engineering, a Bachelor of Computer Science and a Bachelor of Geomatics. She has 
partially completed a Bachelor of Education. She operated as a middle manager in the 
firm. Typically she would manage individual projects involving herself extensively in 
the technical components of the work. She had worked in the spatial information 
industry for all of her professional career. The Innovator had experience spanning 10 
years (including some part-time study) both in Australia and in Europe. 
4.3.2 Innovation and factors external to the firm 
4.3.2.1 Neo-schumpeterian factors and Government policy45 
Neither of the two Directors felt that the general policies of the Australian government 
were critical to the ability of ANU to be innovative. Having expressed that view in 
general there were different views on some of the specifics. Director 1 felt that 
Australia’s export schemes were important in assisting the company because overseas 
growth was essential for a company that could see a looming saturation of its local 
markets. The lack of export incentives was seen by both Directors to be a limiting 
factor. Director 2 felt that the cost and effort of finding out about government support 
programs for innovation was also acting as an impediment to growth in his firm. Neither 
Director felt the level of business regulation in Australia affected their firm’s innovation 
efforts in either a positive or negative way.  
 
Neither Director felt the policies of the Australian state governments in general had 
much bearing on the innovative capacity of ANU. However it was noted by Director 1 
that state governments did hold much valuable data that could be used for commercial 
                                                 
45 Recall that neo-Schumpterian factors include government policy including support for the development of high 
technology, industry clusters, deep learning and up-skilling, market behaviour and societal culture. 
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products and that these data were subject in part to restricted access which did operate 
to impede some innovation. In part contradicting himself, Director 1 went on to observe 
that the two state agencies with which he had extensive contact had promulgated 
policies that were positive for business and that did lead thinking that subsequently 
caused business to change behaviours for commercial gain46. The Innovator felt that 
State governments needed to do more in their secondary school curricula to teach 
students to take responsibility for their actions, rather than merely tolerating the ‘hand-
ball’ culture that currently existed in her view. In doing so, she argued, that the students 
would be more assertive and more inclined to be creative.  
 
At the Federal level Director 1 felt very strongly that additional tax breaks would be 
valuable. Director 2 was neutral on this issue as was the Innovator. 
 
The increasing introduction of privacy and security legislation in Australia was seen by 
Director 1 to have a positive influence on the innovation in his firm. Director 2 was 
neutral on this issue. The Innovator was mildly supportive of the view that this 
legislation would have a detrimental effect for ANU. 
 
The Australian Research Council grants were viewed as being unhelpful in promoting 
innovation by Director 1 as he viewed them as being used to subsidise research in 
universities that was of little relevance to the commercial world. The Innovator agreed. 
Director 2 was unfamiliar with them altogether. 
 
On the availability of early phase seed funding and/or private equity Director 1 was 
strongly of the view that this form of funding was not limiting his firm’s ability to 
innovate. Having said this he believed that grant assistance such as AusIndustry’s that 
could be used for the development of business cases and market analyses for new ideas 
was very useful and should be increased. The Innovator agreed. Director 2 felt strongly 
that this form of funding overall was not adequate for the needs of ANU. 
 
Investment in innovation parks, centres of excellence or incubators only received 
modest support from Director 2. The Innovator was strongly of the view that more 
investment of this kind would be useful. 
                                                 
46 Marceau (2000) made the point, covered in the literature review, that Governments can lead industry to innovate by 
strong, forward-thinking policy formation. 
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The general availability of skilled labour was felt by Director 1 to be a factor that 
limited ANU’s ability to innovate, and his answer focused specifically on the 
availability of ‘smart’ people rather than just labour per se. Director 2 did not feel that 
availability of skilled labour was an impediment. The Innovator was strongly of the 
view that the lack of availability of skilled labour was an impediment to innovation in 
ANU. 
 
Neither Director felt that the so-called overseas ‘brain drain’ inhibited the ability of the 
firm to be innovative. Both Directors noted that a number of their staff had elected to 
seek work overseas and over the years a number of them had chosen to return to work 
for ANU with ANU benefiting from the increased experience and skills that this 
brought. The Innovator felt strongly that the brain drain was limiting ANU’s ability to 
be innovative. 
In relation to the adequacy of the education received by university graduates, Director 1 
felt that recent graduates were sufficiently trained, whilst Director 2 felt strongly that 
they were not, especially in relation to their ability to practically apply their skills in the 
commercial environment. The Innovator had the same view as Director 2. The 
Innovator was mildly supportive of the view that the Australian government policies 
were critical to the ability of ANU to be innovative. Having said that she singled out the 
declining funding for universities and felt that this straightened, resource-depleted 
environment created graduates who had diminished confidence compared with those 
from earlier eras. This then reduced the graduates’ capacity to ‘explore new 
boundaries’. She felt that Australia was losing ground to European countries. 
 
On the education and skills ‘gap’47, Director 1 felt there was no gap. Director 2 felt that 
leadership skills were lacking as were skills in ‘taking the customer on the journey with 
them’. The Innovator felt that spatial and quantitative skills were lacking and also noted 
that ANU was increasingly relying on older staff to carry the firm. 
 
Both Directors strongly agreed with the statement that staff in the firm had sufficient 
entrepreneurial skills for ANU’s need. The Innovator strongly disagreed. Director 1 
strongly agreed with the proposition that universities had a greater role to play in 
                                                 
47 The education and skills ‘gap’ for the purpose of this study, is the difference between the demand for skilled labour 
and the ability of the system to supply it. 
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providing these skills, the Innovator mildly agreed, whilst Director 2 strongly disagreed 
and stated that one is either born with entrepreneurial skills or one is not.  
 
On the issue of the general culture of Australia and Australians and its effect on 
innovation, Director 1 said that he ‘did not care about the culture’. Director 2 on the 
other hand felt that motivations other than those pertinent to culture were driving 
ANU’s innovation, and Australia’s more generally. He offered the view based on 
personal experience that New Zealand’s spatial information industry was more 
innovative. 
Neither Director had any issues with the US-Australia Free Trade Agreement. The 
Innovator offered the view that she was concerned about the potential for this agreement 
to encourage vexatious and therefore time-consuming legal challenges. 
 
Director 2 noted that the copyright and patenting system had resulted in an infringement 
claim by another firm that was subsequently proved to be without foundation. He 
concluded that the system was vexatious and a distraction but made no direct link to 
innovation. Director 2 noted with strong conviction that in recent years most clients had 
made many more strenuous efforts to take ownership of the intellectual property that 
was created during the contract. This erosion of the right by ANU to deal freely with the 
IP thus created was seen by Director 2 to constrain the desire of ANU to more 
extensively value-add. He felt that many government clients in particular were 
motivated by the (forlorn) hope that they would be able extract real ‘gems’ that would 
yield large financial rewards. The Innovator had been involved in a number of patent 
searches and was dismayed by the number of ‘nonsense’ patents that she felt just wasted 
the valuable time of innovators who had to sift through them in order to establish the 
novelty of their own inventions. 
4.3.3 Innovation and factors internal to the firm 
4.3.3.1 Policy and Strategy 
Director 1 stated that ANU had a policy of re-investing at least 50 percent of its 
earnings before interest and tax in innovation (approximately 10 percent of its total 
turnover). In some years this was as much as 100 percent. This has always been ANU’s 
policy. The intention was to be ‘leading edge…not bleeding edge’.  
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Both Directors and the Innovator were aware that ANU’s existing strategic plan made 
no reference to innovation or research, but a new draft vision and mission statement 
explicitly referenced innovation. 
 
ANU’s policy on training and re-skilling was described by Director 1 as being the 
responsibility of the individual staff member, although he indicated that the firm saw it 
as a very important component of the innovation process and did allocate some time for 
those staff who wished to do it. Director 2 described a more systematic process with 
staff putting forward their needs, management endorsing them as appropriate, and plans 
being drawn up accordingly. He also felt that up-skilling only had an indirect link to 
innovation. The Innovator made it clear she felt that ANU did not have a training and 
re-skilling program and that what did happen was not strategic, rather it was something 
individuals had to do for themselves. Moreover she felt there could be more mentoring 
at ANU. 
4.3.3.2 Structure 
Director 1 described the structure of ANU as being flat and as a result senior 
management was more supportive of innovation because it was more in touch with the 
needs of innovators. However he noted that now that ANU had grown to 80 employees 
it would need to get more hierarchical and as a result he was concerned that innovation 
may suffer. His reaction to this problem was to embed senior managers within 
development teams with them reporting to team leaders for the purpose of that 
particular project. Director 2 and the Innovator offered similar descriptions to the 
structure to that of Director 1. Director 2 and Innovator confirmed that ANU does have 
a dual ladder.  
4.3.3.3 Culture 
Both Directors and the Innovator strongly agreed that the day-to-day culture of ANU 
strongly encouraged innovation. Director 1 disliked a part of ANU’s culture that he 
described as needing more personal freedom than Director 1 would have preferred, 
leading in his opinion to a reduction of quality and poorer rigour, especially with 
documentation in software development. Director 2 saw much to like in the firm's 
culture in relation to innovation. The conscious promotion of innovative thinking 
generated high staff morale, a view confirmed by staff surveys in 2004 and 2005. This 
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culture of innovation was so pervasive that he was cautioned by some customers that 
they were concerned that it might move from ‘leading edge to bleeding edge’ and 
therefore cost them more than was necessary, or move them to a technology solution 
that was not yet ready for implementation. Moreover some customers had made him 
aware that the customers’ own Information Technology departments had felt that ANU 
was beginning to compete with them, a threatening situation that potentially diminished 
the desire of the customer to work with ANU.  
 
The Innovator very much liked the culture because it was stimulating and dynamic. She 
felt that its’ down-side was that it created a tension between pursuing new ideas and 
delivering on agreed priorities. 
4.3.3.4 Alliances – with universities, CSIRO etc 
Director 1 felt that the success of ANU was in large part due to the practice of the firm 
to form an alliance with a potential customer very early on in the process of new 
product and service development. He saw the cultivation of this relationship, the 
development of trust in each other, and the development of increasing levels of 
satisfaction in the technical capabilities of ANU as essential in mitigating ANU’s risk in 
the marketplace. Director 1 played a strong personal role in the formation and growth of 
these relationships. Director 2 strongly endorsed this approach and noted that their 
experience had been that as the relationship with the customer progressed the customer 
would identify more problems or needs that could become part of the ANU 
development plan. It therefore formed a key part of their market intelligence. 
 
ANU had established a number of valuable partnerships. Useful business partnerships 
included Oracle, Microsoft, Sybase, the Cooperative Research Centre for Spatial 
Information and the a State government department. Technology partners included 
Autodesk and Localwise.  
 
Director 1 described a valuable public-private partnership between ANU, a State 
government department and Microsoft that resulted in the creation of an innovation in 
2005. The innovation was a web-services product that enabled a user to open a 
Microsoft word document, type in an address, and instantly have that address precisely 
geographically located (‘geocoded’). This geocoded address was linked to all 
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geograhically referenced datasets that were on-line including land title, electoral 
boundaries, street maps of the area, satellite images, aerial photographs and many more. 
This innovation was jointly conceived by Director 1 and a senior manager in the 
government agency working with ANU. The partnership worked because the State 
Government owned most of the data, Microsoft controlled the rights to their Word 
software package and ANU had the technical skills and marketing ability to get it to 
market.48 
 
Both Directors expressed a strong preference to undertake their innovation in-house 
rather than out-sourcing to other organisations. The Innovator felt that there was real 
benefit in pooling effort with others external to the firm because often key skills sets 
were lacking. Director 2 noted the need to have clear responsibilities when involving 
external organisations. 
 
Partnerships with Cooperative Research Centres (CRC’s) were seen to be helpful by 
Director 1 because they provided access to the latest technological thinking through the 
network of universities and the dialogue with other firms. Director 2 agreed although he 
noted his exposure to CRC’s was considerably less than Director 1. The Innovator had 
been involved directly with CRC projects and felt the experience had been ‘really 
positive’. She suggested that other parts of the firm would benefit from wider exposure 
as well. 
  
Both Directors felt that CSIRO was not helpful to their innovation and had no intention 
of cultivating a relationship with them. Director 2 recounted an experience that involved 
bushfire mapping in the mid-1990’s where CSIRO had been allocated most of the 
clients’ funds, had been unable to produce a workable business solution and finally 
caused the client to terminate the relationship.  
 
In relation to universities, Director 1 noted that over the years they had virtually no 
formal research relationships with universities other than the University of Melbourne 
and that this had not been helpful. Conversely the informal network of contacts through 
friendships with individuals at the University of Melbourne had been most useful in 
passing on technical knowledge. Director 2 noted that formal relationship with the 
                                                 
48 This whole paragraph contains information that can be used to identify the firm. It will need to be deleted before 
publication. 
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University of Melbourne had felt like a ‘donation’ from ANU. Both Directors referred 
to the costly overheads of universities and their bureaucracies. The Innovator remarked 
only on the value of the photogrammetric skills of individuals of the University of 
Melbourne that were available to her through informal friendships.  
 
Director 1 and the Innovator strongly disagreed with the notion that overseas 
universities were helpful to the promotion of innovation in ANU. Director 2 offered 
mild support for the views of his colleagues. 
4.3.3.5 Adoption and Diffusion 
Each Director and the Innovator were asked how many ideas where generated over the 
previous five years, two years and one year. They were then asked how many of these 
made it successfully to market. 
 
Director 1 felt that there had been an initial pool of hundreds of ideas and that the 
numbers brought to market had been six, five and one respectively. Director 2 felt the 
initial pool of ideas was 12 and that the number of ideas brought to market were 10, five 
and three respectively. The Innovator felt the initial pool was 12 and the numbers 
brought to market were six, five and three to four respectively.  
 
While there was reasonable congruence on the number of innovations recently brought 
to market the disparity in the recollection size of the initial pool, particularly between 
the Directors, indicated a fairly loose approach to the management of early ideas at 
ANU. 
4.3.4 Innovation and the individual 
On the question of the role qualifications play in innovation, Director 1 noted that ANU 
had innovators with qualifications that ranged from none to PhD level. He made the 
statement that PhDs are ‘meaningless’ outside universities. Subsequent information 
supplied by ANU showed however that it is actively recruiting PhD qualified staff. 
Director 1 also said that no testing was done during recruiting (for example Myers-
Briggs was not used). Director 2 indicated no preference for particular qualifications. 
He preferred personality traits such as their ability to work with a team, and their social 
skills. He felt much could be inferred about these characteristics through informal 
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interviews (eg ‘down the pub’). The Innovator felt that qualifications do not necessarily 
portent innovation skills. However she noted that knowledge of spatial technologies 
must be obtained from somewhere in order for the individual to be innovative. She also 
felt that the recruiting process could be significantly improved for the purpose of 
identifying innovators if the process became structured and capable of comparison 
among candidates. She was actively encouraging this approach. 
 
On the issue of how to make individual innovators accountable, Director 1 said that it 
was difficult to make them work to budgets and timelines, but that the best do seem to 
work quickly. His one rule was they had to be at work a 9 AM. Director 2 felt that they 
did not make their innovators accountable enough. He thought it was about justifying 
the outcomes. Hence innovators in ANU worked to a plan with progressive milestones, 
and it was up to the champion of the innovation (a person appointed by senior 
management and not necessarily the innovator) and not to argue the progression of the 
innovation from one milestone to the next. The Innovator felt that a key part of the 
process was making the innovator really accept responsibility. To do this effectively she 
said that the innovator must be exposed to the full cycle of innovation at ANU so they 
had a good appreciation of the context of their work.  
 
In order to encourage individual innovators Director 1 felt they needed their own time 
and ‘space’ and support resources. Director 2 felt the culture of ANU offered great 
encouragement. The Innovator listed a number of factors that encouraged her and her 
fellow innovators at ANU: the culture, the open door policy of the senior management, 
the diversity of the firm’s activities, and the ability of senior management to correctly 
identify which employees should be given the freedom to innovate and those that should 
not. 
 
Both Directors felt their understanding of innovation and the management of research 
and development was adequate for their needs. The Innovator felt that her ability to be a 
researcher was adequate for her to apply her skills operationally, but that she was not 
yet experienced enough to be a good manager of research and development. The 
Innovator was unsure if employees perceived the level of support from management 
was adequate for their needs. Director 2 agreed with this assessment, whilst Director 1 
felt that employees would say that there was strong support. 
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Both Directors and the Innovator agreed that their level of market knowledge, their 
understanding of future customer needs, and their knowledge of the activities of 
competitors was important in managing their own innovation.  
 
In relation to impediments to individual innovation there was virtually no common 
ground between the Directors and the Innovator. Director 2 and the Innovator felt that 
lack of knowledge amongst individual employees about customer needs was a 
significant impediment; Director 1 did not. Director 1 and the Innovator felt that lack of 
knowledge amongst individual employees about technology developments was a 
significant impediment; Director 2 did not. Director 1 and the Innovator felt that the 
inability of the individual to harness the resources of Universities was a significant 
impediment; Director 2 did not. Lack of personal freedom to explore new ideas was 
seen as a significant impediment by the Innovator; Director 1 strongly disagreed and 
Director 2 was neutral.  
 
There was good agreement on the issue of individual incentives. All three gave a very 
low value to remuneration, bonuses, profit sharing and share options. The Directors also 
gave a very low value to added responsibilities, whilst the Innovator was neutral on this 
one. Promotion was rated highly by all three. All three rated very highly freedom at 
work, and intrinsic motivation (eg fun, the challenge, sense of achievement etc).  
 
In response to the question about whether the innovators at ANU have a good enough 
understanding of the business drivers in the company both Director 2 and the Innovator 
answered ‘no’, whilst Director 1 answered ‘yes’.  
 
In relation to rating a range of listed personal factors in terms of their ability to 
influence innovation all three rated persistence, personal creativity and lateral thinking, 
initiative, knowledge, skills, attitude and opportunism highly or very highly.  Self-belief 
was noted by all three as was a degree of eccentricity and with it the tendency to be a 
little difficult to work with at times. There was good agreement that age was not a 
factor. Director 1 also rated ‘cynicism’ as an important personal factor for a good 
innovator.  
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4.3.5 The process of innovation 
In answering the question of what makes up a good process of innovation Director 1 
said iteration, good technical specifications, good functional specifications, good 
roadmapping and marketing. Director 1 felt strongly that roadmapping was helpful to 
the innovation process because it encouraged early engagement with customers. 
Director 2 referred to the identification of a business need and market potential, the 
ability of ANU to develop a sound working demonstration, good project management, 
and adequate funding. Director 2 felt that ANU’s roadmapping process was a mild 
impediment to innovation because it became a little pre-occupied with evaluating 
progress before the product or service had even got to market. The Innovator felt the 
process started with the innovator acting as a business analyst asking what questions or 
problems the customer wanted answered or solved. This was followed by the 
development of a business case that was reviewed by senior management, followed by 
the implementation of a plan that created the prototype that was then tested by the 
customer prior to further development. The Innovator did not know if ANU used 
roadmapping.  
 
All three employees agreed that the strength of leadership shown at ANU was adequate 
for the needs of ANU.  
 
In relation to the development of innovation in individual projects, both Directors felt 
that ANU developed project visions fairly frequently, the Innovator slightly less so. 
Director 2 felt that ANU documented its project development system fairly infrequently, 
Director 1 slightly more frequently and the Innovator very frequently. Director 1 noted 
that ANU was increasing the frequency of the establishment of project deadlines from 
fairly infrequently to fairly frequently, Director 2 felt that this was still done fairly 
infrequently and the Innovator felt this was done very frequently. All three agreed that 
the communication during the development process was fairly frequent, Director 1 
believing that it was on the increase. The desire to specifically avoid bureaucracy was 
increasing from fairly infrequent to fairly frequent according to Director 1, fairly 
frequent according to Director 2 and somewhere in between according to the Innovator. 
The application of business process re-engineering was fairly infrequent according to 
the Innovator, increasing from this level to fairly frequent according to Director 1 and 
somewhere in between according to Director 2.  
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Director 2 strongly agreed that it was important to consider innovation when 
undertaking business process re-engineering, Director 2 mildly agreed and the Innovator 
was neutral on the issue.  
 
Both Directors and the Innovators agreed that ANU appointed a champion for each new 
idea, with the champion often just emerging as the idea progressed. Director 1 went so 
far as to observe that if there was no champion the idea would die. He also noted that in 
some cases the customer could be that champion. The Innovator noted that sometimes 
innovators acting as champions tried to progress too many ideas at once resulting in a 
detrimental outcome.  
 
ANU annually undertakes a strategic planning retreat that involves it senior managers 
and senior innovators. At the retreat and at its quarterly management team meetings, 
ANU reviews the relationship between its strategic directions, its innovation and R&D. 
It rarely if ever resorts to using formal planning tools like foresighting, think tanks, and 
consultant reviews. Both Directors and the Innovator confirmed this approach and 
attended the annual retreat and the quarterly meetings 
 
Less systematically but more frequently via email exchange and over drinks the staff of 
the company are encouraged to explore new ideas and opportunities, new technology, 
and market trends.  
 
Both Directors and the Innovator noted that the company does practice product 
improvement. All three felt that it was characterised by a sound communication process 
as a result of the weekly meetings of all development teams. Director 1 felt that product 
life cycle management was helpful to ANU’s ability to innovate. Director 2 and the 
Innovator felt that it was slightly inhibitory to the process of innovation because it was 
somewhat bureaucratic and slowed down the development process.  
 
In culling the initial (long) list of ideas to those few worth investing in, Director 2 
described a process that was designed not to be ‘ruthless’ but was more evolutionary. 
Rather than management crushing the idea, and risking a morale backlash, the champion 
of the idea was left to continue to promote it against the other competing demands of the 
business. Through time it then became self-evident to the champion and to others that 
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the idea warranted high priority, or alternatively was just not good enough. If it were the 
latter it inevitably died a quiet death.  
 
In order to balance the investment portfolio so that the right mix of short-term, medium-
term and long-term projects are initiated, Director 1 noted that it was a process of 
continuous monitoring and adjustment. Director 2 felt that he did not really know what 
the right balance was at any one time, but warned about their propensity to under-
estimate the time to market. He also described his ‘hatred’ of the competitive tender 
process that forced timelines that were artificially imposed on the firm, and that 
squeezed margins that were needed to cover the inherent risk in innovation. The 
Innovator was of the view that senior management was inconsistent on the question of 
the balance of the portfolio. She felt that senior management recognised their own 
inconsistency in this regard and that it was driven by the rapidly fluctuating business 
cycles. She felt that senior management would benefit from a greater understanding of 
how markets behave and that this would result in a more consistent approach to 
investments in innovation in ANU.  
 
All three were asked their views on whether the process of innovation was random or 
predictable, originated with ‘Eureka moments’, or prone to being serendipitous. The 
Innovator observed that she had dreamt of some solutions to particularly stubborn 
problems. The Directors were not believers in ‘Eureka moments’. There was no strong 
agreement about the randomness or predictability of the process. 
 
Director 1 was asked to summarise his attitude to the risks associated with innovation 
and to assess his own preparedness to accept failure. He felt his risk-taking capacity 
ranged between medium and high. He had experienced costly innovation failures in the 
past and had developed a hardened and intolerant attitude to future failure. These days 
he expected every innovation that ANU targeted for progression to go on and become a 
commercial success. 
4.3.6 Measures of the success of innovation 
Both Directors agreed that ANU does not use any metrics to measure the success of 
innovation during the development process. Its ultimate success, according to both 
Directors, is whether it makes money. The Innovator agreed there were no metrics. She 
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noted that ANU had a quality assurance process that did ask clients if they were 
satisfied with ANU. This was broadly focused, she said, but not highly structured to 
permit reporting on the progress of innovation. 
Having noted this both Directors agreed that the process for evaluating innovation, its 
successes and failures, and providing feedback to the firm was a good process. The 
Innovator was neutral on this issue.  
 
All three noted that ANU does not benchmark its management of innovation against 
other companies. 
4.3.7 The individual CEO’s and Innovators view of the key factors 
that assisted and impeded innovation 
The Directors and the Innovator were asked to nominate the critical factors, based on 
their own first hand experience as innovators and managers of innovation, that assisted 
and impeded their own ability to generate ideas that turned into successful innovations. 
 
In relation to those factors that assisted innovation Director 1 nominated: genetics (‘it is 
in your nature’), his own short concentration span that required him to find ever smarter 
ways of doing things, the right resources and capacity, and having a customer that trusts 
you and works closely with you from an early stage as you develop your innovation. 
Director 2 nominated only one: customers who identified a problem that he could help 
solve. The Innovator nominated three: a broad experience base that allowed her to see 
the opportunities as they arose, being part of good team immersed in a creative 
environment, and knowing that resources would be available. 
 
In relation to the impediments, Director 1 listed three: lack of energy (noting that it was 
particularly energy sapping to champion innovation), lack of contact with potential 
customers who have an un-met need, and seeing his company go from a few employees 
with lots of freedom and will-power to one of 80 that was beginning to generate a 
bureaucracy that stifled innovation. Director 2 nominated four: the long lead time 
(sometimes up to five years) for success to come, technical limitations, inappropriate 
business models (eg customers that wanted to own the IP generated by the contract), 
and bureaucracy in product life cycle management. The Innovator nominated four: 
gender (being female she found that if she was too quiet about an idea it would not be 
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listened to and that if she was too forceful it would generate a negative reaction), lack of 
personal security about her position, the fear of repeated failure, and overwork and 
saturation with customer problems (‘too many experiences’). 
 
Both Directors indicated that innovation was extremely important to ANU’s future 
success. The Innovator offered a more subtle view. She thought senior management 
would say that it was extremely important, and this accorded with her personal view. 
She felt middle management would say that it was very important, while many of the 
‘workers’ would say that it was no more important than many other activities. 
4.4 CASE STUDY NO 2: DAMONA 
4.4.1 Summary of DAMONA 
DAMONA is one of three subsidiary companies that make up the DAMONA Group of 
companies. The DAMONA Group offers a range of specialist services including the 
management of Information Technology infrastructure, systems administration, multi-
vendor project integration, remote systems monitoring, and systems security. The Group 
was started in 1986 in Australia and now turns over around $12 – 15 million per annum 
all generated in Australia.  
 
DAMONA itself started in 1995. Its specialist services role is to develop Java49-based 
eBusiness solutions for web-based applications. It has specific strengths in the 
integration of existing databases and software systems drawing on different information 
sources (eg sales, customer relations, finance, spatial information etc) within the 
company to provide an enterprise solution. DAMONA currently turns over about $1.3 
million per annum and has about 25 employees. All of its revenue is derived in 
Australia. DAMONA is run by a General Manager who reports to the Managing 
Director. 
 
                                                 
49 Java is an object-oriented programming language developed initially by James Gosling and colleagues at Sun 
Microsystems. The language,was intended to replace C++, although the feature set better resembles that of Objective 
C. Java should not be confused with JavaScript, which shares only the name and a similar C-like syntax. Sun 
Microsystems currently maintains and updates Java regularly. Java is typically used in ‘Applets’ (small stand-alone 
software routines) that are typically used to drive, for example, buttons and scrolling texts on web-based computer 
games  (en.wikipedia.org/wiki_language, 2007) 
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The DAMONA Group’s Managing Director, and part owner, has a set a policy of in 
excess of 10 percent of Group turnover being put into research and development. 
Through a cross-subsidy DAMONA itself spent $500,000 last year. The Managing 
Director expects the proportion to drop to 10 percent in future years.  
 
For the purpose of this thesis the Managing Director of the DAMONA Group was 
selected for interview. He was 54 years old and has had 35 years in the workforce. He 
has a Bachelor of Computer Science degree. The Innovator from DAMONA was 31 
years of age. He had a Bachelor of Science and had nearly completed a Masters of 
Computer Information Science. He had been in the workforce for 10 years. His role in 
the DAMONA was business development manager. He oversaw software development, 
both operationally and strategically. He was tasked with responsibility for regularly 
reviewing new opportunities. He had 20 employees reporting to him. 
4.4.2 Innovation and factors external to the firm 
4.4.2.1 Neo-schumpeterian factors and Government policy 
Both the Managing Director and the Innovator felt that the Federal government policies 
did not have much direct impact on DAMONA’s ability to be innovative. 
 
At the State level the Managing Director observed that one of the most useful 
developments that states could make would be to reduce their interstate rivalry, a 
competitiveness which leads to non-uniformity of effort for companies trading 
interstate. The Innovator thought that local policies like South Australia’s ‘Solution 
City’ could stimulate innovation. 
 
Neither felt that Australia’s copyright system or taxation system were issues in relation 
to innovation. 
 
The Managing Director agreed that the introduction of tighter privacy and security 
legislation will have an increasingly negative influence on the ability of DAMONA to 
be innovative. 
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There were mixed feelings over the value of AusIndustry grants. The Managing 
Director felt that they had been of little help, but the Innovator thought there was some 
value in them. 
 
Both felt strongly that the lack of availability of early phase seed funding was an 
impediment to innovation in DAMONA.  
The Managing Director felt that it would be helpful if Australian governments were to 
invest more in innovation parks. The Innovator felt strongly that this would be of little 
value. Both lamented the fact that getting involved in public-private partnerships had 
been very difficult for DAMONA, other than through the CRC programme, even though 
they were receptive to the idea. They were keenly looking for the ‘public’ component to 
help fund new ideas.  
 
Both expressed the view that innovation in Australia would be promoted if the 
broadband network were substantially expanded. 
 
Only the Innovator felt that the level of business regulation was an impediment to 
innovation. 
 
The Managing Director felt that the lack of availability of skilled labour was an 
impediment to innovation. He cautioned universities to be careful not to set up a culture 
where their graduates were imbued with the idea that they were ‘superior’ to those that 
did not have degrees. Both also differed on the quality of recent university graduates 
with the Managing Director saying they were adequate for his company’s innovation 
needs, whilst the Innovator disagreed.  
 
Neither had any strong views on the US-Australia Free Trade Agreement. 
4.4.3 Innovation and factors internal to the firm 
4.4.3.1 Policy and Strategy 
The Managing Director indicated that DAMONA had a strategic plan and that it 
explicitly covered both innovation and research and development. When asked about 
the same issue the Innovator indicated that the company had no strategic plan. The 
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Managing Director, when asked, produced the plan. The plan explicitly listed 
innovation as one of the company’s values. It also included a section on product and 
service development, including a description of the process for doing so. It is evident 
that the plan itself was not developed with input from the Innovator, nor had it been 
promoted throughout the Group.  
4.4.3.2 Structure 
The Managing Director explained that he was one of two co-owners of the company. 
His duties encompassed responsibility for business development and therefore 
innovation. He was naturally very supportive of new ideas. The other co-owner was 
responsible for administration and finance and was naturally inclined to skepticism 
about the value of innovation and regularly voiced concern about expenditure on it.  
 
There were three hierarchical levels in DAMONA and the Managing Director felt that 
DAMONA was weakest in the middle management. The Innovator used teams with a 
matrix approach to deploy a number of people across a number of projects. The 
Managing Director was supportive of the idea of a dual ladder, but the Innovator 
indicated that in practice it did not exist because of lack of funds. 
4.4.3.3 Culture 
The Managing Director felt that Australia’s culture was too conservative at present. As 
a result it militated against speculative research spending. This was particularly 
prevalent in the public sector that was not rewarded for engaging with the private sector 
in developing new ideas. He felt that the next generation of Australian governments was 
likely to be more entrepreneurial. 
 
In relation to the culture within the company, the Managing Director described the 
relationship with the other Director and part-owner as engendering a ‘dysfunctional’ 
culture because of the significant difference between their philosophies to innovation. 
The Managing Director was strongly for greater investment in innovation and R&D, the 
other Director, who managed the finances, was opposed to it.  
 
On the issue of Australia’s culture the Innovator said he had not given it much 
consideration. He was more interested in the opinions of the ‘Y’ generation and 
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wondered if Australia’s ‘Y’ generation would behave differently compared with ‘Y’ 
generation consumers from the US and Europe for example. In relation to the culture of 
DAMONA the Innovator indicated that he liked the way it was open to new ideas and to 
the prospect of innovators getting a shareholding in a new idea. He disliked the 
company’s policy of claiming ownership over the intellectual property and felt this was 
a disincentive to innovators. 
4.4.3.4 Alliances – with universities and CSIRO etc 
The Managing Director considered alliances as being important when developing new 
innovations. These alliances were almost always with customers. He noted that they had 
very little experience with other organisations helping them with their innovation. He 
went on to express his concerns about DAMONA potentially out-sourcing its 
innovation and then losing control.  
 
The Innovator listed three relationships in descending order of priority; the CRC for 
Spatial Information (and in particular the involvement of Curtin University and the 
University of Melbourne), the University of South Australia in conjunction with the 
Defence Science Technology Organisation (a division of the Australian Department of 
Defence), and one other sme in the spatial information industry in Australia. The 
Innovator seemed to know much more about these alliances than the Managing 
Director. 
 
The Managing Director saw Cooperative Research Centre’s (CRC’s) as being helpful in 
promoting innovation in DAMONA. He would like to invest more in them in due 
course. He noted that CSIRO had a reputation for being bureaucratic and for being less 
‘pragmatic’ than sme’s. They had yet to use CSIRO. The Innovator felt the CRC’s were 
helpful and said he no intention of using CSIRO. Neither rated Australia’s universities 
as being particularly helpful, other than through the focus of the CRC structure and both 
rated overseas-based research organisations as being of no help. 
 
One of the other difficulties raised by the Innovator was the need for the universities to 
set much of their innovation around the post-graduate students who were constrained by 
the rigidities of the semester system. This was also a hindrance, he claimed, in relation 
to lecturers as researchers who were also limited by their lecturing commitments. 
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4.4.3.5 Adoption and Diffusion 
The Managing Director felt that only one idea in the past five years had successfully got 
to market. He cited three failures. The Innovator felt two ideas had got to market from 
four initially. He also noted that over the last year DAMONA had thrown up 12 ideas 
and five of them had been recently listed in the content management system.  
In relation to the issue of the balance between short, medium and long term innovation 
objectives the Managing Director agreed it was a problem. He liked their strategy, but 
acknowledged that the short term operation plans were poorly thought through.  
4.4.4 Innovation and the individual 
When asked to identify the source of their ideas and those of their innovators the 
Managing Director cited his fear of failure and the innate desire to ‘do something 
useful’. The Innovator said he just wasn’t sure where ideas came from. The Innovator 
was satisfied that the Managing Director had a good understanding of what drives 
research and innovation. Both agreed that staff in the company did not have sufficient 
entrepreneurial skills for the needs of DAMONA.  
 
The Innovator routinely used the criterion ‘ability to be innovative’ when recruiting new 
staff, and the Managing Director left that decision up to his line managers. 
 
In relation to the individual innovator the Managing Director identified several 
significant impediments including lack of knowledge amongst individual employees 
about customer demand and lack of knowledge about technology developments. He also 
felt that individual innovators did not understand the role of R&D adequately, so that 
they were happy to concentrate on the ‘D’ but often neglected the ‘R’. The Innovator 
agreed that the lack of knowledge amongst employees about customer needs was an 
impediment. He was comfortable with his own knowledge of R&D and generally 
satisfied with that of his staff. 
 
In relation to incentives for individuals, the Managing Director singled out four as being 
of high value; promotion, individual recognition in reports and newsletters, intrinsic 
motivation, trips to Queensland(!), and freedom at work. The Innovator agreed with 
intrinsic motivation and added share options. He noted it was very important to manage 
the ‘egos’. He explained that his innovators and those that he had observed in other 
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firms were strongly motivated by their desire to do ‘something cool’ that did make a 
difference. Often being seen to be ‘first on the block’, or ‘the fastest’ or ‘the best’ to 
think of, or implement, was a great incentive. 
 
Both agreed that individual innovators at DAMONA did not have a good enough 
understanding of the business drivers. 
 
The Managing Director rated personal creativity and lateral thinking, skills, and attitude 
as personal factors that have high value in influencing innovation. He also noted that 
younger people are higher risk takers and therefore more likely to be innovative 
provided the individual had the aptitude to do so. The Innovator did not rate any one 
personal factor highly but noted a number that were possibly of value; persistence, 
personal creativity, curiosity, initiative, attitude and opportunism. 
 
More generally on the issue of what makes people creative the Managing Director 
observed that they usually ‘believed in themselves 120 percent’, that they hated 
personal failure, were usually optimistic and fearless when facing difficulties. The 
Innovator said that it was not possible to give one profile for a creative individual.  
 
The Managing Director acknowledged that he had difficulty making his innovators 
accountable. He felt they were elite people. The Innovator agreed that accountability 
was a problem and tried to enforce it through the business plan.  
 
Both agreed that DAMONA does not run a formal re-skilling program. That was left to 
the individuals.  
 
In relation to testing for innovation aptitude during recruiting both agreed that 
DAMONA has no formal approach. The Managing Director uses ‘gut feel’. The 
Innovator asks what ‘cool’ technologies they have seen. He also asks what they would 
do if they had an unlimited budget.  
 
The issue of career paths for innovators evoked different responses. The Manager 
Director stated that he did not place any restrictions on the ability of innovators to be 
promoted. At one stage there did exist an R&D Group but this was discontinued due to 
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the small size of the company and the need to be focused on client-related activities, 
many of which did not involve R&D. Ironically he is now thinking of re-instating it.  
4.4.5 The process of innovation 
When asked what made up a good process of innovation the Managing Director 
described the importance of the ‘buy in’ from technocrats from the clients organisation, 
financiers from his own and a ‘delivery manager’ or champion to drive it to conclusion. 
Integral to the process was the innovator and the relationship that the innovator had with 
the sales-people. Finally the entrepreneur, often the Managing Director himself, was 
required to bring it all together. As entrepreneur he preferred to see these elements all 
line up so that he could dimension the risk. 
 
The Innovator described a process where the idea is initially brought forward and a 
preliminary assessment done of its value. At the same time a risk analysis is undertaken 
to consider the down side of either proceeding or not proceeding. As the idea is 
progressed it is entered into a ‘content based management system’. Researchers are able 
to access it and provide input and comment. This triggers an iterative process as it 
becomes subject to regular review, each review capable of causing a termination. Many 
of the reviews are informal and based on judgment.  
 
The Innovator began with the business need and an assessment of the potential for new 
markets. He described a process of ‘sparking the idea, incubating, hatching’. The idea 
usually needed to be a solution to a business need.  
 
The Managing Director and the Innovator agreed that the company does routinely 
practice product life cycle management and that this was helpful in assisting innovation 
in DAMONA. Both answered in the same way for continuous product and service 
improvement. They both agreed that DAMONA does not practice technology 
roadmapping, although the Managing Director expressed his intention to implement this 
practice. While the Managing Director strongly agreed with the proposition that 
innovation was taken into account during business process re-engineering, the Innovator 
felt that it was not. The Innovator expressed his concern about the break-down, 
sometimes, in communication between the development teams and the sales teams and 
felt that the process of continuous product improvement could itself be improved. 
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In relation to the development of innovations both agreed that DAMONA regularly 
developed a project vision, and documented the development system. Whilst the 
Innovator felt that deadlines were regularly established the Managing Director saw this 
as being infrequent with the result being that timeframes could slip.  
 
The key impediments to innovation identified by the Managing Director were concern 
over risk taking, and chasing too many ideas at once. The Innovator only identified one 
significant impediment and that was chasing too many ideas at once. He believed the 
poor strategic plan was to blame. Other lesser impediments identified by both were lack 
of knowledge about customer requirements, lack of attention to quality, poorly managed 
criteria for deciding on what innovation is successful. The CEO also complained about 
the lack of interaction between the innovation teams, who were largely based in one 
state, and the marketing team whose management was based in another state. 
 
Both agreed that management was not adequately skilled to manage innovation in their 
company. 
 
Both agreed that DAMONA does not routinely benchmark its management of 
innovation against other companies, mostly through lack of time. 
 
There was mild agreement from both that the perceived level of support for individual 
innovators from the CEO was adequate for the needs of individual innovators. 
 
The Managing Director believed the appointment of a champion for each new idea was 
‘absolutely critical’. The Innovator also thought this very important and indicated this 
was done usually on an informal basis for each idea. He contrasted the role of the ‘idea 
champion’ with that of the champion or leader of the development team, which was a 
formal assignment. 
 
Both agreed that the company does not use any formal techniques (such as think tanks 
or consultants) to help link strategy to R&D and innovation. The Innovator would like 
to use these techniques. He sees R&D in fact as being a pre-cursor to innovation in 
some cases and uses it like a ‘set of tools’ to help discover the nature of a clients needs 
and therefore opportunities. Similarly both agreed the firm does not have a systematic 
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approach to search for new ideas, with the Innovator relying on the process of building 
and reviewing the strategic plan to do this. 
 
Is innovation part of a ‘Eureka moment’, is it predictable or random and is there a factor 
of serendipity? The Managing Director saw it as a complex process: Yes, serendipity 
was a factor. The Innovator thought most ideas came as a result of the daily grind. He 
thought ideas were random. However while ‘innovate as a verb was random, innovation 
as a noun was predictable’. As a verb it described the process. As a noun it described 
the outcome. He thought few people had the ability to manage innovation so that it 
became more systematic. Nevertheless he felt that once the idea had been generated the 
process of managing it could significantly influence its probability of success.  
4.4.6 Measures of the success of innovation 
Both agreed that the process for evaluating the successes and failures of innovation was 
not good. Both listed only the bottom line. The Innovator posed two null hypotheses for 
this thesis. The first was that this study can find ways to predict the likelihood of 
success. The second was that this study can find ways to increase the likelihood 
(probability) of success. This thesis is not addressing the first hypothesis. The second 
hypothesis, in the form of methodology of innovation best practice, is in large part an 
intended outcome of this thesis. 
4.4.7 The individual Managing Director’s and the Innovators view 
of the key factors that assisted and impeded innovation 
The Managing Director identified four factors that he felt were important in developing 
innovative ideas. The first was ‘surrounding yourself with people who were capable of 
generating ideas and who thought outside the square’. The second was mixing with a 
variety of people: academics, business people, doctors and so on. The third was to be 
really observant, question others as to how they do things and to assess whether the 
answers given are genuine. The fourth was to acknowledge that there was no right or 
wrong way of doing things. Taken in aggregate these factors were designed to maximize 
the chances of success. He felt that innovation was critical to the success of the 
company. 
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The Innovator identified three factors; the need to constantly talk to people and identify 
new ideas, pursuing a deep analysis of the issues and taking an evolutionary approach to 
the refinement of the idea as it develops, constantly scanning the external environment 
to identify those technologies that have promise. He was also of the view that you ‘look 
for growth through innovation and survival through the basics’.  
 
The Managing Director identified his three top factors that inhibited the development of 
new ideas. The first was self doubt noting that ‘There was no shortage of people who 
tell you that you are crazy’. The second was lack of funding. He felt that venture 
capitalists are very hard to deal with, especially if you were inexperienced. The third 
was a lack of business contacts. In his case this was exacerbated by the fact he spent his 
first few working years within a government department. 
 
The Innovator identified two factors. The first was the lack of technology that prevented 
the realization of the visionary idea. He cited the lack of ubiquitous high speed (greater 
than 10 mbits per second) internet connection in this regard as putting a serious 
dampener on the use of new, high volume, information products. The second factor was 
the lack of awareness within the market about the innovative information solutions that 
could be delivered and as a result demand was lower than the potential indicated. Thus 
the market was smaller than it could be. 
4.5 CASE STUDY NO 3: CORRA 
4.5.1 Summary of CORRA 
CORRA was started in 1964 by the father of the current CEO. For many years it 
operated as a traditional surveying company confining its operations to Tasmania. 
Under the guidance of the current CEO it chose to expand its operations and is now a 
specialist provider of services in land and hydrographic surveying, spatial information 
systems, industrial metrology50, strategic and statutory planning, photogrammetry51 and 
recently 3D laser scanning. In 2004 CORRA merged with an Adelaide-based company 
to become one of Australia's largest spatial consultancies. Five years ago it had 10 staff 
and now employs 45 with offices in three Australian states. It derives all of its revenue 
                                                 
50 Metrology is the study of measurement. When used in relation to spatial information science it refers to the use of 
spatial technologies for precise measurement (for example the dimensions of buildings). 
51 Photogrammetry is the use of photographs from satellites, aircraft or on-ground to map and take measurements. 
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from Australia. It currently has a turnover of $3.6 million and devotes four percent of its 
turnover to R&D but intends to increase this by a factor of two to three times over next 
five years.  
 
The CEO has a degree in Surveying and has been in the workforce for 26 years. The 
Innovator has a degree in Geomatics52 and occupies the position of Business Unit 
Manager in one of the new regional offices. He has been in the workforce for three 
years. 
 
The CEO saw one of his roles in the firm as being to stimulate the flow of ideas. He 
liked to encourage ‘blue horizon’ ideas in meetings. He described innovation as a core 
value of the firm.  
4.5.2 Innovation and factors external to the firm 
4.5.2.1 Neo-schumpeterian factors and Government policy 
Both the CEO and the Innovator agreed that the policies of the Australian government 
were not critical to the ability of CORRA to innovate. The CEO mused about the 
potential for the Australian government to look at introducing an R&D levee. This could 
be coupled with the elimination of the R&D tax break and a reduction in the level of 
company tax if the firm decided to invest more beyond a specified level.  
 
The levee probably would not find favour with the government because it would be 
levied centrally and would then need to be allocated via a mechanism that would need 
to be thought out and administered by a central body. But the reduction in company tax 
may be a better idea because the individual firm would be investing the funds 
themselves in their own ideas or paying another organisation (for example a firm or a 
research institution).  
 
The CEO called for a culture change in Australian business to see Australians invest 
more in innovation. He felt Australians were slow to innovate. He noted that they were 
good at coming up with ideas but poor at commercialising these ideas.  
 
                                                 
52 Geomatics is the study of spatial information and spatial technologies. In many tertiary institutions it has the 
replaced the use of the term ‘surveying’ although the two are not synonymous. 
 127 
Neither felt that Australia’s export incentive schemes were of much value either. The 
CEO felt that AusIndustry had too much red tape and the Innovator explained that they 
had used AUSTRADE and found them ‘hopeless’ because they were not tuned to the 
needs of sme’s. The CEO felt that government legislation was not really impeding 
innovation, whilst the Innovator felt that it did. The CEO felt that the government did 
have some policies which seemed positive. He called for changes to payroll tax and 
wondered if this could be aligned in some way with innovation. 
 
The CEO felt the US-Australia Free Trade Agreement was generally positive and hoped 
it would open up opportunities for CORRA in the US.  
 
The Innovator felt that privacy and security legislation would have a positive influence 
on CORRA’s ability to innovate. 
 
Both agreed that ARC grants were potentially helpful and CORRA was hopeful of one 
day being awarded an ARC grant. 
 
Whilst the CEO was neutral on the issue of the availability of early phase seed funding 
the Innovator felt the lack of it was an impediment. However the CEO did feel that 
funding in general for innovator activities was too low for his needs. 
 
The CEO was strongly of the view that the time and effort in finding out about 
government support programs was an impediment, whilst the Innovator felt that most of 
the information was readily available off the web. 
 
The CEO liked the idea of Australian governments investing more in innovation parks. 
The Innovator disagreed and could not see the benefit in them. 
 
The CEO strongly supported the idea of expanding the broadband network. However 
the Innovator did not see the current line speeds as an issue. 
 
Neither was concerned about the current level of business regulation. 
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Both felt the availability of skilled labour was an impediment to innovation in CORRA, 
especially trained surveyors. Both agreed that the overseas brain drain was an 
impediment to CORRA’s ability to innovate. 
 
Although he felt they had good technical skill, the CEO was also of the view that recent 
graduates were not sufficiently trained to help innovation and research in CORRA. The 
Innovator was also cautious noting that the ability of an individual to contribute to R&D 
depended on the nature of that individual. The CEO felt that recent university graduates 
were not sufficiently taught business skills (and he cited for example business planning, 
strategic planning, profit and loss statements, balances sheets, cash flow etc). He felt 
universities should provide them with these skills rather than graduate them with near 
‘complete ignorance of what makes a business tick’. The Innovator was not as negative 
about this issue, although he did feel that more work-placement training during 
undergraduate education would be beneficial. 
4.5.3 Innovation and factors internal to the firm 
4.5.3.1 Policy and Strategy 
The CEO confirmed that CORRA has a strategic plan. He stated that the plan did not 
have an explicit component that covered innovation or R&D. He subsequently provided 
a copy and it did list innovation as one of the company’s values. Interestingly the 
Innovator felt that the plan did contain an explicit reference to innovation and to R&D. 
In fact he was wrong with respect to R&D. 
 
The CEO encouraged a policy that generally rewarded ideas and gave room for 
innovators to make mistakes within pre-defined bounds noting that ‘if you don’t make 
mistakes you don’t make anything’. 
4.5.3.2 Structure 
CORRA has a three-level hierarchy and operates with a number of geographic divisions 
that offer staff to projects in a matrix arrangement. There is a dual ladder for innovators.  
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4.5.3.3 Culture 
The CEO felt that the day-to-day culture of CORRA did encourage innovation. He 
singled out his desire for CORRA to have a curiosity-driven culture. The Innovator was 
neutral on this issue although he did state that the general workings of the company on a 
day-to-day basis do inhibit innovation because they are focused on the immediate daily 
output of the firm. 
 
The one aspect of CORRA’s culture that the CEO did not like was that some of the 
employees were stubbornly resistant to new ideas. Was it any coincidence that CORRA, 
as the oldest case study firm, had the employees that seemed the least receptive to 
change? 
4.5.3.4 Alliances – with universities and CSIRO etc 
Both the CEO and the Innovator felt that alliances with other companies were 
important. 
 
Both strongly disagreed with the proposition that CSIRO was helpful in promoting 
innovation in CORRA. The CEO noted that there had been no interaction with CSIRO 
and in fact he was not even sure how to begin a relationship.  
Both strongly agreed that Australia’s Cooperative Research Centre’s were helpful in 
promoting innovation in CORRA. The CEO cited two CRC’s that had worked directly 
with CORRA. Of particular benefit was their access to the knowledge pool. The annual 
conferences facilitated this with the CEO believing that these brought together the best 
mix of people at the one event in Australia.  
 
The same reaction was given by both the CEO and the Innovator for Australia’s 
universities. The benefit to CORRA in relation to universities was obtained both 
through the CRC’s and separately. They also received benefit by being able to share 
equipment. In exchange CORRA provided scholarships at Masters and honours level.  
 
Neither felt that overseas research organisations were of any value to CORRA. 
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The CEO did support the notion, in-principle, that some R&D could be outsourced. He 
thought that sending someone to university and then bringing them back would be the 
best way for this to occur. The Innovator was happy for it all to occur in-house. He gave 
the impression that he was protective of his role and would feel threatened if it were 
outsourced. 
4.5.3.5 Adoption and Diffusion 
The CEO felt that CORRA had implemented about 10 innovations over the past five 
years, three in the last two years and one last year. He was not sure how large the initial 
pool of ideas had been but had a gut feeling that about 60 percent of ideas ‘sunk without 
a trace’. The Innovator had been with CORRA for only three years. In that time he had 
seen, he said, about 20 ideas, five of which had made it to market. Moreover there was 
an apparent lack of clarity between the CEO and Innovator over what had been 
implemented at CORRA in the way of innovation. This lack of clarity was also seen in 
the other case study firms. 
 
CORRA had previously used an ‘Horizon Planning’ approach for monitoring the 
adoption of its technology. This permitted it to track short, medium and long term 
innovation efforts in a systematic way. This approach was allowed to lapse some years 
ago due to pressures to allocate scarce time to other activities. The CEO felt that 
perhaps something like it should be re-introduced. The Innovator was of the view that 
CORRA did not get the short-, medium- and long- term balance of effort right.  
4.5.4 Innovation and the individual 
Both the CEO and the Innovator responded that the following issues regarding 
individuals were not barriers to innovation at CORRA: lack of knowledge about 
customer demand, lack of knowledge about technology developments, inability to 
harness the resources of universities, and lack of freedom within the firm to explore new 
ideas. 
 
In relation to incentives the CEO identified only two he felt were of value: intrinsic 
motivation, and freedom at work. The Innovator listed these two and added 
remuneration, and additional responsibilities as two that were of high value. He noted 
that bonuses, profit sharing and promotion were also useful.  
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Both agreed that their innovators had a good enough understanding of business drivers 
of CORRA. 
 
The CEO listed a number of personal factors that he felt were of high value in 
influencing innovation: persistence, personal creativity and lateral thinking, knowledge, 
age and attitude. He elaborated on the issue of age in the sense that in his view younger 
people have greater flexibility of thought because they are less constrained by the fear 
of failure. Recall one Director of ANU and the Managing Director of DAMONA also 
expressed similar views. 
 
The CEO of CORRA indicated that he needed to be encouraged to invest in a new idea 
by individuals who were very enthusiastic. The Innovator agreed stating that he felt that 
younger people were more willing to innovate. The Innovator also listed attitude and 
opportunism as the other high value personal factors. 
 
The CEO had no firm ideas about the level of qualification required of innovators. In his 
experience some of the best innovators had no formal qualifications. A good knowledge 
base though, in his opinion, was important. The Innovator expressed similar views. He 
noted that people who obtained degrees do possess a knowledge base on which one can 
build. Passion was an even more important ingredient in his view. 
 
The CEO made his innovators accountable by running each innovation as a commercial 
project. Every project was board approved. Each project leader was therefore 
accountable. Milestones were reviewed monthly. The Innovator confirmed this 
approach. 
 
Individuals were encouraged to innovate through a number of means. The CEO listed 
encouragement of membership of professional organisations, paid conference 
attendance, regular placement of innovation topics on meeting agendas, and paid travel. 
The Innovator listed sharing the excitement of individuals who had good ideas, travel 
overseas and recognition for the cultivation of international clients, and paid 
presentations at conferences.  
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In profiling a creative individual the CEO listed the following features: bright, 
intelligent, enthusiastic, ambitious, good prior track record, aged in their thirties, ‘settled 
enough to think things through but not scared enough to take risks’, and aversion to 
boredom. 
 
The Innovator gave his profile as; someone who is willing to push boundaries, is willing 
to learn, to surf the internet for hours, capable of identifying market niches, and is 
intellectually inclined. 
 
The CEO agreed that there was a greater role for mentors of innovation than was 
currently being fulfilled at CORRA. 
 
The CEO did give some credence to the view that innovation was capable of occurring 
through a ‘Eureka moment’, noting that this was rarely the result of thinking in a 
vacuum but rather stimulated by the context of the moment. Both the CEO and 
Innovator agreed that innovation could be random but that it could also be made more 
systematic and predicable by better time management and the appropriate levels of 
support. 
4.5.5 The process of innovation 
The CEO often saw the process beginning with the identification of a new technology. 
A business case was invariably needed, based on the market as he perceived it, to 
establish the commercial viability. Then he assessed the issues associated with diffusion 
and adoption. Skilled people were needed and if the technology was new he was 
prepared to invest in additional training or recruiting. Monitoring on a monthly basis 
was imperative together with a good feedback loop. 
 
The Innovator was naturally drawn to ‘interesting' ideas, innovations and technologies. 
He then applied rigour by examining whether it would help his clients in a cost-effective 
way. Consideration was then given to the cost to CORRA including the availability of 
interested staff, additional training that was required, and capital cost. Safety issues 
were also examined such as whether the new innovation would decrease the time spent 
by at-risk individuals in a hazardous environment. He liked to undertake a strengths, 
weaknesses, opportunity and threats analysis together with a cost-benefit analysis.  
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The company devotes two percent of its budget to training and wants this to grow to six 
percent, a level it considers industry best practice. 
 
The CEO noted that CORRA does not formally practice product life cycle management. 
The Innovator agreed but did add that sometimes they used it informally, although not 
for the purpose of promoting innovation. 
 
The CEO and the Innovator agreed that CORRA does practice continuous product 
improvement and that it does make a significant contribution to ability of CORRA to be 
innovative. However the CEO wished to strengthen the communication process by 
introducing an intranet and to use it to circulate new ideas. The internal newsletter was 
stopped due to lack of time. 
 
The CEO stated that the company does not practice technology roadmapping. The 
Innovator said that they did, informally, and that as a result it provided assistance to 
their ability to innovate. This is another interesting example of a disagreement between 
the CEO and the Innovator on what should really be a statement of fact. 
 
CORRA does not have a formal and systematic process for searching for new ideas. 
 
On the issue of the control of innovation, the CEO noted that the following was only 
infrequently undertaken: the development of a project vision, documentation of project 
plans, establishing project deadlines, focusing on communication during the 
development, avoiding bureaucracy, and the use of business process re-engineering. The 
Innovator on the other hand felt that most of these were undertaken fairly frequently 
with the avoidance of bureaucracy being the most frequent. Again it must be asked, why 
the difference? It suggests that the dialogue between the two could be tightened up. 
 
The CEO was neutral on the issue of the strength of the leadership shown by himself 
and the leadership team in relation to innovation. He was concerned that management 
was not sufficiently skilled to manage innovation. The Innovator felt that the leadership 
shown was good and that management was sufficiently skilled.  
 
 134 
The significant impediments to innovation singled out by the CEO were; lack of 
knowledge about customer requirements, lack of skilled people, concern over risk 
taking, excessive time lags in developing ideas and poorly managed success criteria. 
The Innovator disagreed significantly and only singled out excessive time lags as an 
impediment. The others he felt were not significant. 
 
When recruiting new employees the CEO stated that innovative ability was one of the 
selection criteria. The Innovator said that it was not.  
 
Both agreed that CORRA did undertake a comprehensive scan of the market and 
developed a comprehensive business plan before committing to further development of 
innovation. 
 
Both felt that there was an adequate level of importance placed on quality when 
developing innovation. 
 
The CEO stated that CORRA believes in benchmarking its management of innovation 
against other companies. The Innovator noted that this was a difficult thing to do in 
niche markets, but informal feedback can be obtained on the ‘grapevine’. 
 
The CEO looked for ‘infectious enthusiasm’ in the champions that were invariably 
appointed to lead innovation developments. Without them the ideas usually ‘sank’.  
4.5.6 Measures of the success of innovation 
The CEO explained that every innovation project was set up as a ‘Board approved 
project’ that had an expectation of a profit. Therefore the bottom line was the final 
measure. 
 
CORRA did rely heavily on customer feedback as a parallel measure of success. The 
CEO felt that his current processes for evaluating innovation successes and feeding back 
that knowledge to other members of the team were barely adequate. The Innovator 
agreed that this was the approach usually taken in the firm. 
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4.5.7 The CEO’s and the Innovator’s view of the key factors that 
assisted and impeded innovation 
The CEO set out four factors that he thought were important in the generation of ideas. 
The first was ensuring you have a close interaction with your clients. He recalled a large 
corporate that some years ago was quite ignorant of the new application of GIS 
computing in their industry. The CEO saw an immediate opportunity. This led to the 
second factor which involved setting up a demonstration that could convince the client 
of the potential of a new approach. The third was ensuring good feedback. The fourth 
was maintaining a good working relationship that could be built on through time.  
 
The Innovator had a similar view. He talked about the clients as being important in 
stimulating his ideas. He was motivated by the desire to move into niche markets and 
retain a competitive advantage. 
 
The CEO listed a number of factors that he felt were key elements of innovation; 
people, training, technology, and curiosity as a cultural feature of the company. He felt 
it important to maintain up-to-date knowledge of relevant innovation world-wide 
through journals, conferences and face-to-face meetings.  
 
The Innovator described his key elements of innovation. They comprised persistence of 
key individuals, backing from peers and management, risk-taking up to a limit, a sense 
of freedom, and a senior management that was not too dominant.  
 
The CEO identified several factors that retarded their ability to research and develop 
new ideas. He would like to see a lucrative mass market that would give more financial 
security to permit more investment in R&D. He felt that CORRA’s staff lacked prior 
expertise in R&D and the subsequent commercialization pathway. He was concerned 
that in some of his clients there were too few champions to progress the new ideas that 
CORRA identified. He also felt that in both CORRA and the firms of his clients the 
communication channels were not sufficiently well developed to optimally nurture the 
best ideas. 
 
 136 
The Innovator identified one primary problem, and that was the inability of the key 
clients to properly understand the new technologies introduced through CORRA 
resulting in poorer adoption success rates. 
4.6 CASE STUDY NO 4 ESUS 
4.6.1 Summary of ESUS 
ESUS commenced operation in 1989 in Australia. It is a leading developer of patented 
geospatial imagery technologies. It develops software solutions for large organizations 
needing to incorporate the preparation, management, distribution and integration of 
multi-terabyte+ geospatial images into their business systems. ESUS is increasingly 
concentrating on web-mapping applications that are integrated with GIS and database 
systems. 
ESUS is best known for its image analysis software. It has also been responsible for a 
number of innovative software developments including algorithm-based image 
processing, a patented large image compression and decompression technique which is 
now a defacto industry standard, and a patented large image serving technique. ESUS 
also has enterprise-level customization and integration services, consultancy, 
commercial off-the-shelf software products and software development kits. 
Thirty percent of the revenue of ESUS is generated in Australia. Year on year it 
typically allocates 15 to 20 percent of total turnover the research and development. Its 
total turnover last year was $10 million. 
 
The CEO has a degree in Engineering and an MBA. He has 20 years experience in the 
industry. The Innovator has no formal qualifications. He has been in the industry for 25 
years. He was responsible for helping start the company and operated as the CEO for 
many years. He was directly responsible for a number of the most successful 
innovations of the company some of which have become international industry 
standards. 
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4.6.2 Innovation and factors external to the firm 
4.6.2.1 Neo-schumpeterian factors and Government policy 
Whilst the CEO felt that the policies of the Australian government were important in 
promoting innovation the Innovator felt strongly that they were not. The Innovator went 
on to say that the Governments’ propensity to be inhibited in relation to change offered 
the industry the opportunity to create innovative advantage.  
 
The CEO identified a ‘buy Australia’ policy, if resurrected, as a way of boosting 
demand for local products and services that would flow onto innovation, especially in 
sme’s.  
 
Both agreed that legislation at the Federal level was not directly operating to impede 
innovation. There was a feeling that the State governments were irrelevant to 
innovation. 
 
Both agreed that Australia’s export incentive schemes were important in assisting ESUS 
to be innovative. 
 
While the CEO felt that the Australian R&D tax rebate is an incentive the Innovator felt 
strongly that for most sme’s it was not, with the exception of start-ups and the large 
corporates. As a result the Innovator concluded that it created an ‘unlevel’ playing field. 
 
The CEO and the Innovator expressed diametrically opposed views on the issue of the 
impact of privacy and security legislation. The CEO strongly agreed with the 
proposition that innovation will be impeded if this legislation is progressively tightened 
up. He wishes to see an environment that encourages the use of high resolution imagery 
and not one that treats it like ‘big brother’, where people are afraid of third parties 
‘spying’ on them. On the other hand the Innovator strongly disagreed with the 
proposition. He saw the impediment that would be created by privacy and security 
legislation being progressively implemented as an opportunity for sharp companies like 
ESUS to innovatively find alternative solutions that would be a competitive advantage 
over others. 
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The CEO and the Innovator disagreed on the role of the Australian Government’s 
Australian Research Council grants. The CEO believed that they were very helpful 
whilst the Innovator believed they had no value at all. The CEO believed that 
AusIndustry grants were very helpful and had used them in the past. The Innovator held 
a contrary view. Whilst acknowledging that ESUS had used some export development 
schemes in the past the Innovator expressed the view that successive Australian 
governments appeared quite risk averse when it came to stimulating industry. He was 
critical of the capital gains tax because he felt this acted as a disincentive for innovators. 
The CEO also felt that the level of business regulation was a serious impediment and 
cited company tax as a critical issue. 
 
The CEO strongly agreed that the time and effort needed to find out about government 
support programs for R&D were an impediment to innovation. The Innovator strongly 
disagreed because he felt most government programs offered no benefit. 
 
Only the CEO felt there was any benefit in Australian governments investing more in 
innovation parks, incubators or centre’s of excellence. 
 
Both strongly agreed that an expansion of the broadband network would very much help 
innovation in Australia. In fact the Innovator felt that this was the single most important 
factor in stimulating innovation in the spatial information industry. 
 
The Innovator was most concerned about the US-Australia Free Trade Agreement. It 
was likely, in his view, to import the worst of the US legal system as it applied to 
intellectual property protection. He saw the US system as one which set out to ‘play 
games’ with IP ownership, forcing legal challenges as a way of deterring competition, 
especially from smaller players. The CEO offered similar views. Both cited hard won 
experience in the US based on legal challenges that ESUS had faced. Recall that the 
Innovator for ANU made similar comments about the legal game-playing.  
 
The CEO strongly agreed that a lack of skilled labour was a serious impediment to 
innovation in ESUS. The Innovator expressed the opposite view. 
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Both were of the view that recent graduates of university were sufficiently trained to 
help with innovation. 
 
Both agreed that there was a greater role for universities in helping provide 
entrepreneurial training. 
4.6.3 Innovation and factors internal to the firm 
4.6.3.1 Policy and Strategy 
ESUS had a strategic plan and it specifically referenced innovation and R&D. 
 
The CEO felt the company did routinely practice product life cycle management. The 
Innovator said it did not. The CEO was ambivalent about its value to ESUS for 
innovation purposes.  
 
Both agreed that ESUS routinely practices technology roadmapping and that this is 
fundamental to their ability to innovate. 
 
Both also agreed that business process re-engineering was important to the ability of 
ESUS to innovate. 
 
The Innovator felt that ESUS applied a diligent approach to project management; 
developing a project vision, documenting the development system, establishing 
deadlines, focusing on communication and avoiding bureaucracy. The CEO felt that 
ESUS was less rigorous. 
4.6.3.2 Structure 
ESUS is structured into divisions; marketing, R&D for existing products, R&D for new 
innovations, production, and sales. The structure was designed to permit innovation to 
be an end-to-end process. A dual ladder was applied to innovators. The Innovator 
himself was the head innovator and was not allocated to any hierarchical position. He 
was also non-operational. 
 
There are three levels of management plus the Board. 
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4.6.3.3 Culture 
The CEO was not sure if Australia’s culture was supportive of innovation. He noted that 
individuals ultimately drive innovation and that all other things being equal it was a 
numbers game based on population. He referred to the US as the lead world innovators 
(population 300 million) and issued a warning about China (1.3 billion) and India (1.1 
billion) as they geared up with new technologies. The Innovator felt Australia had a 
healthy climate for innovation. He volunteered that he felt Australia did not have a ‘tall 
poppy syndrome’. 
 
The CEO expressed the view that Australia would benefit if it developed a culture that 
was more interested in investing in ‘blue-sky’ investments. He felt Australia had a 
relatively low risk culture because so much of it had been built on natural resources ( 
such as ‘mines and wool’) compared with Singapore, for example, where transactions 
were paramount. 
 
Both the CEO and the Innovator agreed that the culture of ESUS encourages innovation. 
However the Innovator felt that the focus was on short-term innovation at the expense 
of future innovation; ‘innovation is like a light on in a room, if you have one light on 
you won’t see the other lights’. 
4.6.3.4 Alliances – with universities and CSIRO etc 
The CEO considered that alliances with other companies were important. The Innovator 
did not.  
 
The CEO strongly agreed that alliances with CSIRO, CRC’s, Australian universities and 
overseas research organisations were helpful in promoting innovation in ESUS. He 
indicated that ESUS has an existing joint venture with the Chinese Academy of Science. 
The Innovator strongly disagreed with the notion that innovation in ESUS was assisted 
by these organisations with the exception of the overseas research organisations.  
 
The CEO felt that ESUS had not properly engaged as of yet with CRC’s. He liked the 
intangible benefits being delivered as a result of the networking. The Innovator was 
more skeptical. He was unable to cite an existing innovation that demonstrated the value 
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of CRC’s. He felt that they were bound up in process, but did observe that they seemed 
to attract talented people. 
 
The CEO also felt that ESUS could engage more with Australian universities. ESUS 
were clearly interested in obtaining good graduates. ESUS also benefited from the use 
made by universities, both local and overseas, of the software products produced by 
ESUS. The Innovator was more critical of Australian universities and voiced the view 
that they were ‘not a force’ in innovation because Australian universities lacked critical 
mass. He contrasted this with some overseas universities, especially in the US which 
had significantly greater resources and more open IP policies that permitted ESUS to 
enjoy greater exploitation rights than ESUS would get from Australian universities. 
 
In relation to public-private partnerships the CEO observed that he would like to have 
better access, or more success in winning grants in this area. The Innovator felt that they 
were ‘more trouble than they were worth’. 
 
The CEO listed the Cooperative Research Centre for Spatial Information, CSIRO and 
Australian universities as the most useful research partners. The Innovator rejected this 
list and instead cited European companies. Note the significant difference again here in 
their views. 
 
Both noted that most of the innovation is done in-house, although the Innovator 
recognised benefits in working with competitors on occasion to undertake joint 
developments. Neither supported the idea of out-sourcing R&D although ESUS is 
investigating the use of labour in India, Russia and Italy for non-core production. 
4.6.3.5 Adoption and Diffusion 
The CEO recognised that innovation causes change and noted a continual challenge 
within ESUS to complete innovation projects as staff tried to protect the status quo. He 
cited many examples of unfinished innovation.  
 
The CEO and the Innovator had trouble quantifying the number of ideas that have come 
up in the past five years. They both agreed that there had been three major innovations 
in the history of ESUS and listed these. Over the past year the CEO had begun a list of 
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promising ideas (‘break-through’ ideas) and now has 12 on the books. The Innovator 
noted that it was company practice to make a major push every two to three years. 
Minor innovation occurred every day in their opinion. 
 
The balance of effort on innovation objectives, short-, medium- and long- term was felt 
to be poor by the CEO. He was in the process of re-focusing on longer term research 
objectives of three to five years. The Innovator was keener to see medium-term 
objectives given a greater emphasis with a view to breaking into Chinese markets. 
ESUS is likely to take on mostly medium level risk innovations (where the company 
introduces new products and services that are closely aligned with the existing business) 
over the next five years according to the Innovator. He noted that the company must 
take measured risks in order to remain creative. 
4.6.4 Innovation and the individual 
The CEO observed that the company does use as a criterion when recruiting ‘the ability 
to innovative’. It does not use psychometric testing or other formula driven processes. 
Headhunters were sometimes used. 
 
Both agreed that the employees of ESUS would perceive there was an adequate level of 
support for individual innovators from the CEO.  
 
The CEO listed the following high value incentives for individual innovators; 
remuneration, bonuses, profit sharing, share options, the intrinsic motivation, and 
freedom at work. The Innovator nominated remuneration, intrinsic motivation, and 
freedom at work. He was particularly motivated by the ‘joy of seeing his ideas come to 
fruition’. 
 
Both felt that individual innovators had a good enough understanding of the business 
drivers in ESUS. 
 
There was good agreement between the CEO and the Innovator that the following 
personal factors have a strong ability to influence innovation; persistence, curiosity, 
initiative, and attitude. The CEO also suggested the opportunity to do breakthrough 
work as another factor. 
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On the issue of the need for formal qualifications both the CEO and the Innovator 
agreed that there have been long and on-going debates within ESUS on this issue. The 
Innovator himself has no tertiary qualification but by any measure, independently 
verified by this researcher, has a world-class innovation record (see introductory 
comments to ESUS). The Chief Technology Officer for ESUS has a computer science 
degree and the CEO conceded that they probably would not employ an innovator who 
did not have a degree as it would be too risky. When recruiting, the Innovator looks 
primarily for those who exhibit a strong sense of ‘curiosity’, as well as for people who 
are self-taught and capable of extensive self-learning.  
 
Making innovators accountable was seen as a real challenge at ESUS. They are not sure 
how to develop key performance measures and so use ‘loose expectations’ by design. 
The CEO and Innovator explained that they apply the principles of ‘authority with 
responsibility’ for all innovators. Innovators were given special privileges such as 
flexible working hours, work at home and ‘pandering to other minor whimsical needs’.  
 
In profiling a creative individual the CEO listed problem solving, ability to think a 
problem right through, strong work ethic, one who thrives on new ideas, not driven by a 
salary, very aware of technology and usually in a stable and supportive domestic 
environment. The Innovator gave his own profile; risk-taking, curious, strong belief in 
self, desire to learn, a childhood that taught him self sufficiency, an unusual schooling 
that taught him to think53 (outback Australia’s ‘school of the air’ where classes were 
given over the radio to children in isolated farms) 
4.6.5 The process of innovation 
A successful innovation process was described by the CEO as firstly one where all the 
inputs are understood. These inputs include the roles of the innovator, R&D division, 
(actual or potential) customer, field force and resellers. None operate in isolation and all 
must be listened to and engaged.  
 
The CEO identified three key impediments to innovation in ESUS; an inability to fully 
harness the resources of universities, excessive time lags in developing new ideas, and 
                                                 
53 Note that the Innovator expressed the view that today’s conventional schooling discourages thinking and lateral 
thinking especially. This view concurs with that of Edward De Bono discussed in Chapter 2. 
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chasing too many ideas at once. The Innovator only nominated one that he was 
particularly concerned about; lack of knowledge about customer requirements. 
 
The CEO stated that ESUS does undertake a comprehensive scan of the market before 
committing to further development of innovation. The Innovator stated categorically 
that ESUS does not undertake such scans, adding that ESUS ‘takes on the competition’ 
as it comes.  
 
The Innovator’s ideal process involves the recognition of a current problem in the 
market place, recognising the opportunity that it presents, developing a plan to exploit it 
and then following through on that plan in a consistent way. 
 
A champion is invariably appointed to every innovation project. Both agreed that ESUS 
places an adequate emphasis on quality when developing innovations. However the 
CEO expressed a concern that this verged on an over-emphasis, especially in de-
bugging code, and was therefore overly time consuming.  
 
The CEO was of the view that ESUS did not use any specific techniques to link 
strategy, R&D and innovation. On the other hand the Innovator cited regular workshops 
and conferences as tools employed by ESUS. 
 
The CEO noted that ESUS places a great deal of emphasis on quality control, especially 
in documenting new software, and went on to express concern about the tendency of the 
software developers to ‘over-engineer’ this aspect of the work causing timeframes to 
blow out. 
 
ESUS does not have an organised and systematic search for new opportunities. The 
Innovator keeps his own list of ideas and constantly refines the list through constructive 
arguments with his peers in ESUS. 
 
The Innovator was of the view that the process of innovation tends to handle the 
research component quite well but not the process of development. 
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What role do ‘Eureka moments’ play? The CEO felt that they are factor. The Innovator 
described his own thought processes as being like a ‘rat chewing on a problem in the 
background which then finds a solution. At this point it brings the idea to the forebrain 
which can then take another week to mature.’ If he takes a break then it can take hours 
to get his mind back to the same level of analytical concentration.  
 
The CEO believed that big innovation moments are random and the Innovator noted 
that innovation cannot be predicted. The CEO felt that more minor incremental 
innovation could be managed and therefore made more predictable. Both agree that the 
serendipity is also a factor. 
4.6.6 Measures of the success of innovation 
The Innovator felt that ESUS had a good process for evaluating their innovation 
successes and failures. He expects a 50 percent failure rate. The CEO was not sure of 
the effectiveness of the evaluation process. 
 
Successful innovation is judged by the value it brings to the bottom line. 
4.6.7 The CEO’s and the Innovator’s view of the key factors that 
assisted and impeded innovation 
The CEO emphasised that he was very customer-oriented and was especially interested 
in innovations that lead to quick implementation. Innovations must be customer-driven. 
The development of the innovation must be capable of being resourced with the right 
people and this factor was both a key competitive advantage and also a potential 
limitation. Funding was important because at present R&D funding came directly from 
free cash flow. The CEO felt strongly that access to adequate funding from whatever 
source was limiting the ability of ESUS to innovate. Cutting edge computing 
infrastructure was needed to speed the innovation to market. Finally a focus on a unique 
value-proposition was critical. 
 
The Innovator was highly motivated by problems that were self-evident in the industry, 
not just relevant to one customer, and that if solved promised to yield major 
opportunities. He chose not to see any problem as insoluble and not to accept the current 
status quo. 
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The CEO saw innovation as the single most important feature of the company whilst the 
Innovator also felt it was extremely important. Interestingly he offered the view that to 
the customers of ESUS it was the customers firms that needed to take the view that 
innovation was the single most important factor. 
 
In having the last word the Innovator felt that idea was easy; the exploitation was the 
hard part, and this is where Australia needs to make much greater effort. 
4.7 CASE STUDY NO 5 LATIS 
4.7.1 Summary of LATIS 
LATIS was formed in 1993. Its first overseas operation commenced in 1996 in Vietnam 
and it has now consolidated its overseas operation in Hong Kong. It currently has about 
60 full-time employees. It is a provider of location-based information and technology 
solutions for a number of market sectors including state and local government, energy, 
mining and agri-business. It is especially strong in data management, remote sensing, 
web-services and integrated solutions where customers wish to link their customer 
relations data with financial information, mapping data and business intelligence 
systems. It has also developed an integrated software platform in recent years. So it is 
essentially a consulting business that differentiates itself more on quality than unique 
products. 
 
LATIS currently turns over about $5 million of which about 85 percent is derived in 
Australia. Around 10 percent of turnover is devoted to R&D up from about one percent 
ten years ago. In recent years this figure has been as high as 20 percent and the firm 
intends to keep it at 10 percent or more for the foreseeable future. The firm believes that 
innovation gives it a significant competitive advantage. 
 
The CEO has been in the workforce for 15 years. He has a science degree, a certificate 
in management and an MBA. The Innovator has been in the workforce for 17 years. He 
has a science degree and a graduate diploma in GIS. He has assumed the role of Chief 
Technology Officer. 
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4.7.2 Innovation and factors external to the firm 
4.7.2.1 Neo-schumpeterian factors and Government policy 
Both the CEO and the Innovator agreed that the policies of the Federal government 
were critical to the ability of LATIS to be innovative. While neither felt that Australia’s 
export incentive schemes were currently important in assisting LATIS with its 
innovation the Innovator felt that they would be increasingly important in future years. 
The CEO was of the view that Federal legislation did operate to impede innovation 
whilst the innovator was of the view that it did not. They also disagreed on the impact of 
state government legislation on innovation with the CEO strongly of the view that it did 
act as an impediment and the Innovator feeling that it did not. 
 
There were no strong feelings on the impact of tax rebates on innovations.  
 
Both felt strongly that the Australian Research Council grants were of no value to 
LATIS. On the other hand both agreed that AusIndustry grants were helpful. 
 
There was more difference of opinion in relation to the time and effort required to find 
out about government support programs for R&D with the CEO stating that the 
potential time commitment in doing so was no impediment and the Innovator stating 
that it was. 
There were no strong opinions about the need for investment in innovation parks. 
 
The Innovator felt exceptionally strongly that a substantially expanded broadband 
network would promote innovation in LATIS. He felt that Australia’s current network 
was a ‘joke’ and noted that Hong Kong had a much faster network. The CEO held no 
firm views on the issue. 
 
Both offered some support for the view that the brain drain was affecting Australia’s 
innovative capacity. However only the Innovator felt strongly about the lack of locally 
skilled labour. 
 
It was the Innovator who noted that the recent graduates of universities were 
insufficiently trained to help with innovation in LATIS. 
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Both the CEO and the Innovator felt that their staff did not have sufficient 
entrepreneurial skills and that universities have a greater role to play in providing these 
skills. 
4.7.3 Innovation and factors internal to the firm 
4.7.3.1 Policy and Strategy 
It was interesting to note that while both the CEO and Innovator agreed that the 
company had a strategic plan that had an explicit component that covered innovation, 
the CEO stated that it did cover R&D whilst the Innovator said that it did. The material 
supplied by the CEO confirmed that the Innovator was right.  
 
The CEO was of the view that LATIS did not use any specific techniques to link 
strategy to R&D and innovation other than regular internal meetings. On the other hand 
the Innovator said that he used foresighting, think tanks, and consultants. In this 
instance it appears that the CEO is not aware of the activities of his innovator. 
4.7.3.2 Structure 
LATIS has a relatively flat structure comprising a Board, combined CEO and Managing 
Director role, and two further levels of management. It is a vertically based company 
operating in a number of quite well defined market sub-sectors and geographic regions. 
It is increasingly employing a matrix management approach around geography, 
products and markets. This takes the form of a pool of staff that can be deployed 
flexibly as needed. It does operate a dual ladder for innovators.  
4.7.3.3 Culture 
There were mixed feelings about Australia’s culture in relation to innovation. The CEO 
and Innovator would like to see Australian consumers preferentially supporting 
Australian products and services. The Innovator feels he has detected a retrograde trend 
in recent years with consumers formerly seeing Australia as a place where innovation 
can be created and delivered to a place where ideas are imported, especially from the 
US. He noted, somewhat ironically, that Australia was generally regarded overseas, in 
his view, as a very innovative country. Both were of the view that the day-to-day culture 
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of LATIS encouraged innovation. The CEO would like to see LATIS improve its ability 
to deliver innovation developments on time rather than through the less reliable and 
more laissez faire approach currently employed. The Innovator wished to see LATIS 
take a more strategic approach, long term view of innovation investments. He cited his 
personal mantra of ‘form, storm, conform, perform’ style of innovation management. 
4.7.3.4 Alliances – universities, CSIRO etc. 
Both the CEO and the Innovator considered alliances to be important in the 
development of innovation.  
 
CSIRO was seen to be of no value at present. They could even be a competitor. LATIS 
was prepared to keep an open mind to collaboration because of the general perception 
that CSIRO had highly skilled staff. 
 
Both the CEO and the Innovator rated Australia’s CRC’s as the best partners and there 
was a strongly held view that they were very important to LATIS. They commented that 
CRC’s were specifically set up for industry collaboration and this was seen as a real 
advantage by LATIS. Both noted that the CRC’s were pro-active, willing to engage, 
well financed, excellent at promoting networking, well managed and willing to promote 
the industry and individual companies both overseas and locally, and this meant that 
they were delivering real value to LATIS.  
 
The CEO and Innovator noted that there was some value in Australia’s universities but 
they were seen as harder to control in terms of both quality and time-frames. There was 
no perceived value in overseas research organisations. 
 
Microsoft was also cited as a valued development partner. 
4.7.3.5 Adoption and Diffusion 
The CEO and Innovator showed good agreement about the number of innovations 
developed in recent years. The number taken to market in the past five years was around 
six to eight, with about two to three in the past year or two. The pool of ideas from 
which these innovations were drawn was at least 20 according to the Innovator and 
probably 100 according to the CEO. However only five are still in the market today.  
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4.7.4 Innovation and the individual 
Both the CEO and the Innovator identified lack of knowledge amongst individual 
employees about customer demand as a significant impediment to innovation. 
Interestingly the CEO also singled out lack of personal freedom to explore new ideas as 
an impediment, but the Innovator strongly disagreed. 
 
The CEO saw intrinsic motivation as the most significant motivator for innovators. He 
also noted that share options, personal recognition and freedom at work as being 
important. The Innovator felt that being singled out had the opposite effect (that is 
impeded innovation) but agreed with the CEO on the other factors. He also felt that 
remuneration was important but that it would never be the single most important factor. 
 
Both the CEO and the Innovator felt that the innovators in LATIS did not have a strong 
enough understanding of the business drivers in the firm.  
 
The CEO and the Innovator felt that the following personal factors were important in 
influencing innovation; persistence, personal creativity, initiative, and opportunism. 
Whilst the Innovator also felt strongly that skill was an important factor, the CEO did 
not.  
 
The CEO had no preference for the type of qualifications of its innovators. The 
Innovator also indicated that he was open minded but admitted that he would probably 
always prefer someone with a degree. 
 
Innovators are made accountable by the bottom line. LATIS has created spin-off 
companies around new innovations and made the performance of the spin-off dependent 
on the quality of the innovation which was accountable to the Board of the new 
company.  
 
LATIS does not use any specific techniques to establish the innovation capacity of new 
recruits.  
 
The CEO summarised the profile of a creative individual as being someone who is 
naturally inquisitive, has an ability to ‘see’ a reasonably accurate vision of the future, 
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embraces change, has ambition and is somewhat shy of discipline. The Innovator 
thought that innovators have a natural tendency to be lazy and therefore a desire to find 
better ways to do things. Curiously, we can recall that Director 1 of ANU had the same 
view of himself. The Innovator of LATIS also noted they usually possessed an 
‘obsessive passion’. 
4.7.5 The process of innovation 
In developing innovations within LATIS the firm regularly documented the project 
development system, specifically focused on communication and tried to avoid 
bureaucracy. It has developed this disciplined approach because it has implemented a 
formal system to progress the development of new ideas through to production. This 
system is called Agile Enterprise (Highsmith and Cockburn, 2001) by VERSIONONE. 
It is designed to improve the management of software development by planning, 
tracking and analyzing software development and by incorporating a role for the key 
stakeholders including the developers, suppliers and the customers. The approach 
stresses the need for frequent reviews of progress, piercing honesty in the assessment of 
progress, deep goodwill in the development team, extensive customer collaboration, 
strong feedback loops and the ability to deploy adaptive management to rapidly 
changing circumstances – hence the ‘agile’ name. Both the CEO and Innovator spoke 
about the value of this system, especially its ability to be ‘agile’ as internal and external 
factors changed.  
 
Having made these observations though, it should be recalled that when commenting on 
the culture of LATIS the CEO observed that he would like to see an improvement from 
the laissez faire approach of LATIS in delivering on innovation. He was concerned 
about the propensity for timeframes to slip. It would appear that the CEO could give 
greater consideration to these issues. 
 
LATIS routinely practices product life cycle management and both the CEO and the 
Innovator agreed that it was very helpful for promoting innovation. It also practices 
continuous product and service improvement; however the CEO and the Innovator were 
more ambivalent about its value to innovation. In relation to the use of technology 
roadmapping, LATIS has fairly regularly used it. Both agreed it was of use to 
innovation and the Innovator indicated that he would use this technique more frequently 
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in the future. Both were ambivalent about the use of business process re-engineering in 
fostering innovation. The firm does not routinely benchmark its management of 
innovation against other firms. 
 
LATIS would like to have access to more funds for innovation. 
 
Both the CEO and the Innovator feel that the strength of the leadership shown for 
innovation is adequate for the needs of the firm. 
 
LATIS feels strongly about the need to appoint innovation champions or leaders.  
 
There is no systematic search for new technologies through reviews of technologies, 
market trends, and internally generated ideas. The Innovator noted that they were 
interested in taking a more systematic approach.  
 
LATIS is not keen to outsource its innovation and R&D citing fears that it will lose its 
own valuable intellectual property. 
 
Neither the CEO nor the Innovator believed in ‘eureka moments’ other than in rare 
instances. The CEO thought the process of innovation had both a random and 
predictable nature to it. He did allow that there could be some element of serendipity but 
preferred the rule that ‘you make your own luck’. On the other hand the Innovator 
thought that with the right planning and preparation innovation could be made ‘95 
percent predictable’ but also felt that serendipity was a ‘crucial’ factor. The 
contradiction seemed to be lost on him. 
4.7.6 Measures of the success of innovation 
Neither the CEO nor the Innovator believes that the process for evaluating the successes 
and failures of innovation in LATIS are adequate. The firm has never done an 
assessment of the adequacy of its processes for managing innovation. Most reviews 
focus on financial management. It is aware that one of its specific failings is its 
management of time when innovating. It sets milestones but seems to regularly change 
them and as a result rarely questions progress against the milestone. The Innovator in 
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particular expressed strong concern about the failure of the firm to set criteria for 
judging innovation success and failure. 
4.7.7 The CEO’s and the Innovator’s view of the key factors that 
assisted and impeded innovation 
The CEO considered that knowledge of markets and customers were the paramount 
drivers of innovation. He also placed great emphasis on the need to have good staff who 
can deliver the new ideas. He thought that regular scans needed to be undertaken with 
LATIS being the conduit for new business development into emerging markets. The 
CEO identified a number of impeding factors; lack of funding generated from both 
internal sources and external to LATIS, length of time needed for a sound due diligence 
on new ideas, lack of support from the Federal government, and competition for 
resources from competing strategic priorities within LATIS. He was also concerned 
about the propensity of LATIS to chase too many ideas at once. 
 
We should note that the CEO rated innovation as only ‘very important’ in his 
questionnaire but stated in the introduction to the face-to-face interview that LATIS 
believed that innovation gave it a significant competitive advantage. There is potential 
in these responses for mixed messages to be conveyed to staff from the CEO. 
 
The Innovator provided a number of key factors; willingness to focus, determination, 
recruitment of skilled people, strong partnerships with organisations in the marketplace 
(including customers and partners), a keen sense of emerging technology developments, 
and a supportive external environment nurtured by governments that understand 
business. All this must lead to a ‘fertile environment’ for the generation and 
development of ideas. The Innovation leader must then be prepared to be ‘a bastard’ in 
pushing the innovation through to its end goal. The Innovator felt strongly about three 
impeding factors. The first was the different speeds with which customers, suppliers of 
information and development partners are able to coordinate the uptake of new 
technologies. The second was balancing the short and long term investment priorities, 
and in this he cited Moore’s ‘chasm’ theory. The third was the lack of availability of 
existing data held by government but with access restrictions that prevented its full 
commercial exploitation. 
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4.8 SUMMARY  
The first firm was code-named ANU. It is a value-added services firm in the 
information technology and asset mapping markets. It is Australian owned and was 
established in 1994. It currently has around 80 employees and turns over around $7 
million per annum. In relation to the factors of innovation external to the firm ANU was 
of the view that the general policies of the Federal and State governments are not 
critical to the ability of ANU to be innovative. It would like to see more export 
incentives. There was no consensus about additional R&D tax concessions. It viewed 
the Australian Research Council grants as being of little value to it but did find the 
AusIndustry grants useful. There was only modest support for technology parks. 
Australia’s culture was not seen to be a limiting factor.  
 
In relation to factors internal to the firm ANU has a policy of investing up to 100 
percent of its pre-tax earnings in R&D (approximately 10 percent of its total turnover). 
Its current strategic plan does not reference innovation or R&D but a new revision 
shortly will do so. The firm does operate a dual ladder for promotion of innovators. The 
culture of the firm is consciously designed to promote innovation. ANU believes 
strongly in alliances, especially with customers and particularly in the very early phases 
of innovation. It has a preference for conducting its research in-house but will use 
research alliances. In this regard its favours Australia’s Cooperative Research Centres 
and State governments. It has little interest in partnering with Australian universities or 
overseas research institutions nor CSIRO which it feels could even be a competitor. It 
has typically brought one to three significant innovations to market each year. 
 
ANU’s approach to innovation management in the individual involves using the 
judgment of senior management to select the right individuals, offer them some freedom 
to innovate with responsibility, and encourage them to become the champion of the 
development or to work closely with those who become the champions. There was no 
particular preference for qualifications. Senior management agreed it was difficult to 
make innovators accountable, but the bottom line became the best measure. A range of 
motivational techniques for innovators were used including supporting the intangible 
approach of ensuring work was fun, offered a sense of achievement and was a good 
challenge. 
 155 
ANU’s process of innovation began by having the client identify a problem and then in 
partnership with the client develop a good technical specification, good functional 
specifications, good roadmapping and marketing. Balancing the innovation across the 
short, medium and long term required constant adjustment. Key impediments to the 
process identified by ANU included lack of knowledge about future customer demand, 
lack of knowledge about technology developments, and lack of attention to quality. 
ANU brought about one to three significant innovations to market each year. 
 
The second case study was code named DAMONA. This firm was part of a group that 
offers a range of specialist services including management of information technology 
infrastructure, systems administration and web-based information systems. It started in 
1995. It currently turns over $1.3 million annually and has 25 employees. Ten percent 
of its turnover goes to research and development. In relation to the factors of innovation 
external to the firm it did not feel that the policies of the Federal government had much 
direct impact on DAMONA’s ability to innovate. At State government level it felt that 
non-uniformity of business regulations acted as a disincentive. It was concerned about 
the lack of early phase seed funding and would like the broadband network expanded. 
Lack of skilled labour was also a key concern.  
 
Of the factors internal to the firm, DAMONA had a strategic plan and it did reference 
innovation, although the Innovator was not aware that the firm had a strategic plan. The 
firm was supportive of a dual ladder but did not have the funds at present to operate it. 
The CEO wanted to see a strong innovation culture at DAMONA and he felt he more 
work was needed to do to achieve it. Alliances were considered to be important. Their 
strongest alliance partners were from the CRC Programme, followed by Australian 
universities. They had no intention of establishing a relationship with CSIRO because it 
was seen as being difficult to engage with sme’s. DAMONA brings to market a new 
innovation every one to two years. 
 
In relation to the factors of the individual DAMONA regularly used the criterion of ‘the 
ability to be innovative’ when recruiting. They were concerned that their innovators did 
not have a sufficient understanding of the ‘R’ in R&D and saw a role for universities in 
improving this situation. They noted that intrinsic motivations were very important for 
innovators as were recognition and freedom at work. They wished their innovators to 
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have better understanding of business drivers and noted that staff generally had under-
developed entrepreneurial skills. 
 
DAMONA’s process of innovation involved getting the right buy-in from technocrats in 
the clients organisation, financiers from DAMONA itself, a good champion and support 
for the concept from the sales force. The senior management team needed the right 
entrepreneurial skills to lead the innovation to market. DAMONA does practice 
continuous product improvement but not technology roadmapping, although it intended 
to in the future. Success was measured by the impact on the bottom line. DAMONA 
brought about one to two significant innovations to market each year. 
 
The third case study firm was code-named CORRA and was a surveying-based firm that 
had adopted the use of new technologies in recent years including spatial information 
systems, photogrammetry and 3D laser scanning. It commenced operation in 1964 and 
currently employed 45 staff and turned over $3.6 million annually, 4 percent of which 
went to R&D. 
 
CORRA did not see the policies of the Federal government as being critical to 
innovation. The CEO proposed an R&D tax levee and a reduction in company tax to 
stimulate more R&D investment generally. The firm was critical of the current export 
incentive schemes, of the red tape associated with AusIndustry and of the poor 
understanding that AUSTRADE appeared to exhibit towards sme’s. The firm strongly 
supported the expansion of the broadband network. The availability of skilled labour 
was seen as an important impediment and recent graduates were not seen as having 
sufficient business skills.  
 
CORRA had a strategic plan that did include consideration of innovation. The firm’s 
structure had a dual ladder. The firm wanted a culture that strongly encouraged 
innovation, but felt one of its impediments was a workforce that seemed stubbornly 
resistant to new ideas. Alliances were seen to be very important and CORRA had an 
excellent relationship with two CRC’s and with two universities. There was no 
interaction with CSIRO and no intention of cultivating relationships with overseas 
research institutions. CORRA took to market one or two new innovations every year. 
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CORRA felt that its innovators were motivated by freedom at work and the intrinsic 
motivation of discovery. CORRA felt the best innovators exhibited the following 
personal qualities; persistence, personal creativity, lateral thinking and were 
knowledgeable about the emerging spatial technologies.  
 
CORRA’s process of innovation started with the evaluation of a new technology. A 
business case was then prepared with emphasis on the assessment of market need. 
Board approval was needed to commence an innovation investment and this also helped 
make the innovators and the project champions accountable. The firm does not practice 
product life cycle management and there was a little confusion over whether it practiced 
technology roadmapping. It does use continuous product improvement to very good 
effect with its innovation. CORRA brings about one to two significant innovations to 
market each year.  
 
The fourth case study firm was code named ESUS. It commenced operation in 1989 and 
its core business is software development for geospatial imagery technologies. It has 50 
employees and turns over $10 million annually of which 15 to 20 percent is allocated to 
R&D.  
 
In relation to the factors external to the firm the CEO and Innovator had different views 
about the impact of Federal government policy with the CEO supporting the importance 
of the policy and the Innovator disagreeing. State governments were seen as irrelevant. 
The CEO and Innovator also disagreed on the looming impact of privacy and security 
legislation with the CEO of the view that it would act as an impediment and the 
Innovator seeing it as an opportunity. The disagreements continued with the CEO 
believing that Australian Research Council grants were helpful and the Innovator 
disagreeing. The Innovator was of the view that the single most important factor in 
stimulating innovation in the industry would be the expansion of the broadband 
network. The lack of killed labour was seen to be a significant impediment.  
 
ESUS does have a strategic plan that references both R&D and Innovation. ESUS does 
have a dual ladder. The firm wants the culture of ESUS to be very innovative, but felt it 
did so with a short term view to the detriment of a more strategic intent. Alliances with 
other firms were not considered a high priority but alliances with other research 
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providers were important. ESUS wished to increase its collaboration with the CRC 
Programme, Australian universities and CSIRO. They already had a productive research 
relationship with at least one overseas research organisation in China. One innovation 
every five to six years is taken to market. 
 
In relation to managing the individual innovator ESUS does use ‘the ability to innovate’ 
as a recruitment criterion. The firm had debated for some time the role of qualifications 
in profiling the best innovators. It had excellent experience with innovators who have 
little formal qualifications but substantial know-how. Loose expectations are made of 
innovators and ESUS applied the principle of ‘authority with responsibility’. Special 
privileges such as flexible working hours and working from home were offered to 
innovators. 
 
The process of innovation at ESUS is one involving the role of the innovator and the 
researchers and developers, the customer, the field force and the resellers. Excellent 
communication characterises the process. It does practice technology roadmapping and 
believes this is fundamental to their ability to innovate. Business process re-engineering 
was also important to their ability to innovate. ESUS brings one significant innovation 
to market every five to six years. 
 
The fifth and final case study firm was code named LATIS. It was formed in 1993 and 
is a provider of location-based information and technology solutions. It currently has 60 
employees and generates $5 million in revenue per annum of which 10 percent is 
devoted to R&D.  
 
LATIS was of the view that the policies of the Federal government were critical to the 
firm’s ability to be innovative. The firm felt that Australian Research Grants were of no 
value but that AusIndustry grants were of use. The Innovator felt exceptionally strongly 
about the need for Australia to expand its broadband network. LATIS would like to see 
better R&D and entrepreneurship skills in recent university graduates.  
 
In relation to factors of the firm LATIS did have a strategic plan that has a specific 
reference to innovation. It has a dual ladder. Its culture is specifically designed to 
encourage innovation. LATIS places a high degree of importance on its alliances. It 
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rated Australia’s CRCs as its best innovation partners. It had no specific relationship 
with Australian universities and while it saw them as harder to control in a partnership it 
does contemplate future relationships. The firm saw no perceived value in overseas 
research organisations and feels the same about CSIRO, noting that they could even be 
a competitor. LATIS brings to market a new innovation about once every year. 
 
In relation to the individual innovator LATIS singled out a range of personal factors that 
felt were important in influencing innovation; persistence, personal creativity, initiative 
and opportunism. There was no preference for the type of qualifications but they 
expected their innovators to be qualified to degree level. Innovators are made 
accountable to the bottom line, and because LATIS is involved in creating spin-offs, the 
innovators often reported directly to the Board. The firm does not use any specific 
techniques or criterion when recruiting.  
 
In relation to the process of innovation, LATIS operates a formal system known as 
VERSIONONE which is designed to track the development of new ideas through to 
implementation. LATIS routinely practices product life cycle management and 
technology roadmapping both of which are very valuable for its innovation. It does use 
continuous product improvement and undertake business process re-engineering but 
does not do so for the purpose of managing innovation. LATIS brings about one 
innovation to market each year. 
 
A summary of the key facts about for firm is given in Table 4.8.1. 
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CATEGORY ANU DAMONA CORRA ESUS LATIS 
Type of firm 
Information 
Services and 
advanced geo-
spatial systems 
Software and 
webservices Surveying 
Image 
analysis 
software and 
webservices 
Information 
Services 
Year of 
establishment 1994 1995 1964 1989 1993 
Turnover 
(AUD$Million) 7 1.3 3.6 10 5 
Employees 
(EFT’s) 80 25 45 50 65 
Proportion of 
revenue from 
Australia (%) 
100 100 100 30 85 
Proportion of 
revenue spent 
on R&D (%) 
10 10 4 15 10 
CEO’s age 
(years) and 
gender 
47/39 
M/M 
54 
M 
47 
M 
45 
M 
37 
M 
CEO’s 
qualifications B Surv/B Surv B Comp Sci B Surv 
MBA, B Eng 
Civil 
MBA, B 
Sci (Hons 
Geol), Grad 
Cert Mngt 
CEO’s years in 
workforce 26/18 35 26 20 15 
Innovator’s age 
(years) and 
gender 
29 
F 
31 
M 
27 
M 
42 
M 
39 
M 
Innovator’s 
qualifications 
B Geomatics, 
B Comp Sci, 
M Geomatic 
Eng 
B Sci (Hons) 
B 
Geomatic
s 
B Sci, Grad 
Dip GIS 
Innovator’s 
years in 
workforce 
10 10 3 25 17 
Table 4.8.1:  Summary of key facts about each of the five case study firms. 
Notes to Table 4.8.1: 
1. All figures are taken from the 2005/2006 financial year. 
2. Note that ANU has two Directors who share the CEO’s duties. Data for both are shown. 
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A collective summary of the definitions of innovation given by the CEO’s and 
Innovators is provided in Table 4.8.2. It can be seen that most definitions conform to the 
definition of research chosen by this researcher; that is ‘invention put to use’. 
 
ANU  
Both Directors: 
“Ideas that lead to commercial success and dollars.” 
‘Taking a customers need and making an improvement or developing a process or 
solution.” 
(Note ANU has two Directors who share the CEO’s role.) 
Innovator: 
“New ideas to solve problems or support professional activities that haven’t been 
supported before. Taking technology and applying it in new ways.” 
DAMONA  
CEO: 
“Is the ability to mix fearless attitude and culture with a touch of realism and to 
harness all the people and their relationships to achieve your goal.” 
Innovator: 
“Turning ideas into business. Taking an invention and applying it and then getting 
revenue.” 
CORRA  
CEO: 
“Is being receptive and curious about new technologies, an early adopter of new 
management systems and hardware and so on.” 
Innovator: 
“Taking new and existing technologies and applying them where they haven’t been 
applied before to give market differentiation.” 
ESUS  
CEO: 
“Creating unique value. Finding a different formula to creating value. Changing 
dynamics of an existing, traditional process and adding value to it.” 
Innovator: 
“Exploitation of an idea.” 
LATIS  
CEO: 
“Doing something in a better way as part of joining the need with the market.” 
Innovator: 
“Delivering a new way of thinking or doing. Is innovative if it brings a benefit.” 
Table 4.8.2:  Definitions of innovation given by the CEO’s and the Innovators for the 
five case study firms. 
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4.9 CONCLUSION 
The five case studies yielded a comprehensive picture of the nature of innovation in the 
five firms studied. In each case there was clearly a high emphasis placed on the 
importance of the sound management of innovation. Strong views were held by all 
CEO’s, Directors and Innovators and these views were supported by corroborating 
information. 
 
Chapter 5 provides a detailed summary of the findings of the industry-wide survey. 
Chapter 6 develops a comprehensive discussion of the learnings from both the case 
studies and the industry-wide survey. A methodology of best practice innovation in the 
spatial information industry is developed with further discussion in Chapter 7. 
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CHAPTER 5 
“The only good is knowledge, the only evil is ignorance”. 
Socrates. 
 
 
5 SURVEY OF FACTORS OF INNOVATION IN 
AUSTRALIA’S SPATIAL INFORMATION INDUSTRY 
5.1 OBJECTIVES OF CHAPTER 
This chapter presents the findings of a comprehensive survey of 85 individuals from 70 
companies in the Australian spatial information industry. The survey was web-based 
and canvassed the views of the respondents on the 60 factors of innovation already 
identified by the preceding research. The survey also sought a figure from each firm for 
the proportion of total annual turnover devoted to research and development. This is the 
first time that such a figure had been produced for the Australian spatial information 
industry. 
5.2 DESCRIPTION OF DATA COLLECTION PROCEDURE 
The industry-wide survey comprised a questionnaire with 18 questions, some with a 
number of parts (in aggregate comprising 80 fields), that required completion of a five 
part likert-scale. A 19th question provided room for concluding comments. The 
questionnaire was provided to 500 individuals representing about 450 firms over the 
web. A covering letter jointly signed by the researcher and the Chief Executive Officer 
of the Australian Spatial Information Business Association (ASIBA), Mr David 
Hocking, explaining the purpose of the survey was personally emailed to each candidate 
respondent. The letter and the survey instrument were previously cleared by the Human 
Research Ethics Committee at RMIT University. The respondents were chosen by the 
researcher and by ASIBA and were known to be senior representatives in their 
respective firms. 
 164 
All respondents completed the survey online. The survey took about 15 to 20 minutes to 
complete, a time that was determined in trials conducted with a dozen individuals. The 
trials were also used to refine the format of the survey. The website itself complied with 
the need to ensure the confidentiality of respondents and the security of the data 
collected. 
 
Each respondent was required to include in their response their name, their firm and 
their position in the firm, and the date of response in order to permit verification of the 
returned data.  
 
The survey questions themselves required responses that were a combination of a five-
point likert scale, yes or no, or quantitative information such as percentage of total 
turnover devoted to research and development. A copy of the questionnaire is given in 
Appendix B. 
5.3 SUMMARY INFORMATION ABOUT RESPONDENT FIRMS 
AND INDIVIDUALS 
The survey email was sent to about 500 individuals. Eighty-five verifiable responses 
were obtained representing a return rate of 17.7 percent, below the commonly accepted 
return rate of 27 percent for broadcast surveys. There were 70 individual firms that 
responded. Some firms had more than one respondent. The duplicate responses were 
discarded54 for some analyses (eg where calculating the proportion of total turnover 
devoted to research and development) but able to be used in others (eg where the 
response required was one that dealt with the view of the individual about the corporate 
culture of the firm). 
 
Fifty-nine of the respondents were at very senior levels in the firm (CEO, Managing 
Director, Vice President, Director or owner).  
 
The range in distribution of annual gross turnover of the 70 responding firms is 
illustrated in Figure 5.3.1, with the number of firms by size of firm in annual turnover 
given in Table 5.3.1. Ninety-six percent are sme’s by the definition given in this thesis 
                                                 
54 The more junior respondent was discarded. 
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(turnover less than $50 million per annum). Seventy four percent of firms’ turnover is 
less than $5 million per annum.  
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Figure 5.3.1: Histogram of number of firms in Australia’s spatial information industry 
by gross annual turnover responding to this thesis. 
 
 
 
 
 
 
Table 5.3.1: The number of responding firms by size of firm in annual turnover ($). 
 
Turnover ($) per annum 
 
 
Category Number of firms 
 
Less than $1 million  1 26 
$1m - $5m 2 26 
$5m - $10m. 3 9 
$10m - $20m. 4 4 
$20m to $50m 5 2 
Greater than $50m 6 3 
Total  70 
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5.4 PROPORTION OF TOTAL TURNOVER DEVOTED TO 
RESEARCH AND DEVELOPMENT 
The 70 respondent firms were asked to provide the proportion (as a percentage) of total 
annual turnover of the firm spent on research and development in the previous year. The 
mean was found to be 8 percent and the range was a high of 60 percent to a low of zero 
percent. The 60 percent figure comes from a well-known and award-winning Australian 
company and is considered to be a reliable figure. Thirteen of the 70 firms (19 percent) 
did not make any investment in research and development at all. 
 
This is the first time in Australia that a figure for the percentage of investment in R&D 
has been produced for the spatial information industry. It should now be monitored on 
regular basis to determine how it changes. Correlating profit levels with this figure 
would also be valuable, although the prior experience of this researcher indicates that it 
is difficult to obtain reliable profit information from individual firms in the spatial 
information industry. 
 
Figure 5.4.1 shows the range of investments in R&D as percentage of total turnover for 
last financial year for each of the 70 firms that responded to the survey. 
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Figure 5.4.1: Shows the range of investments in R&D as percentage of total turnover (y 
axis) for last financial year for each of the 70 firms that responded to the 
survey according to the size of the firm (x axis, with category numbers 
taken from Table 5.3.1).  
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5.5 STRATEGIC PLANNING AND INNOVATION 
Sixty-seven percent of firms indicated that they have a strategic plan. Forty one percent 
stated that the strategic plan made a specific reference to innovation and 42 percent 
stated that the plan made a specific reference to R&D.  
 
Of the firms greater than $50 M in size all of them indicated that they had a strategic 
plan that referenced both R&D and innovation. The same applied for the firms $20 – 50 
M in size. Seventy-five percent of the firms of $10 – 20 M in size had a strategic plan 
and half of these firms had strategic plans that referenced R&D and innovation. Eighty-
nine percent of firms $5 – 10 M in size had a strategic plan and around half of these 
plans had references to both R&D and innovation. Sixty-five percent of firms of $1 – 5 
M in size had strategic plans and around 38 percent of firms in the category had 
references to R&D and innovation. Fifty percent of firms less that $1 M in size had 
strategic plans. Twenty-three percent of these firms had references to research whilst 
just 8 percent had references to innovation. Hence there is a direct relationship between 
the size of the firm and the likelihood of a strategic plan and references to R&D and 
innovation in the plan as illustrated in Figure 5.5.1. 
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Figure 5.5.1: Relationship between the size of firm as represented by the annual 
turnover ($) last financial year and the percent of firms with strategic 
plans that refer to innovation. The smaller the firm the less likely it is to 
have a reference to innovation. 
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5.6 CORPORATE CULTURE OF THE FIRM AND INNOVATION 
Eighty-one percent of respondents agreed or strongly agreed that their corporate culture 
encouraged innovation. Only three percent disagreed. Therefore taken together with the 
observations regarding strategic planning in Section 5.5 it seems that the leadership of 
firms, especially the smaller firms, convey their support for innovation in ways other 
than through the formal mechanism of a strategic plan, or fail to support it adequately at 
all. 
 
Seventy-four percent of respondents agreed that innovation was critical to the success of 
their firm, while 20 percent were indifferent and only 6 percent disagreed. This 
represents a strong baseline response.  
5.7 PRODUCT AND SERVICE LIFE CYCLE MANAGEMENT 
Forty-one percent of respondents felt that their firm routinely practiced product life 
cycle management and 40 percent of these agreed or strongly agreed that it was helpful 
to the ability of their firm to be innovative. Therefore 20 percent of all respondents 
agreed that product and service life cycle management was helpful to innovation 
management. Only 13 percent expressed indifference or disagreed with this view. 
Product life cycle management therefore appears to be reasonably well supported as a 
mechanism for promoting innovation. 
5.8 CONTINUOUS PRODUCT AND SERVICE IMPROVEMENT 
Ninety percent of respondents felt that continuous product and service improvement 
was routinely practiced by their firms. Sixty-six percent of respondents agreed that 
continuous product and service improvement was helpful to their firm’s ability to be 
innovative. Only 14 percent of respondents were indifferent to this view and none 
disagreed. Continuous product and service improvement is therefore well supported as a 
means for promoting innovation in the firm and is even more strongly supported for this 
purpose than product and service life cycle management. 
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5.9 BUSINESS PROCESS RE-ENGINEERING 
In the process of developing innovations respondents were asked to indicate the 
frequency with which they undertook business process re-engineering. Only 7 percent 
responded with ‘frequently’, 20 percent with ‘quite often’ and 47 percent with 
‘sometimes’. The result suggests that business process re-engineering is a tool of some 
use to the management of innovation, but that it does not find mandatory use. 
5.10 INNOVATION DEVELOPMENT  
Respondents were asked a number of questions about their management of the 
development of innovation and the frequency with which they; develop a project vision, 
document the project development system, establish project deadlines, specifically 
focus on communication throughout the development, and specifically avoid 
bureaucracy.  
 
The following results were obtained: 
Frequency Develop project 
vision 
Document 
development 
Establish 
project 
deadlines 
Focus on 
communication 
Avoid 
bureaucracy 
Frequently 20 14 41 26 32 
Quite often and
sometimes 64 64 42 67 54 
Almost never 
and never 16 12 17 7 14 
Table 5.10.1: The frequency with which the 85 respondents undertook the following 
practices in the development of innovations within their firms. 
 
The figures indicate a relatively even distribution of frequencies for the various 
practices of the development of innovations in the firm. The results beg the question 
about the benefits that may flow to firms if they considered employing these practices 
more often.  
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5.11 ALLIANCES 
5.11.1 Alliances with CSIRO. 
When asked if CSIRO was considered to be helpful in promoting the development of 
innovation in their firm 18 percent ‘agreed’, 48 percent ‘disagreed’ and 34 percent were 
‘indifferent’. Prima facie there does not appear to be widespread support for 
collaboration with CSIRO. 
5.11.2 Alliances with Australia’s Cooperative Research Centres 
When asked if Australia’s Cooperative Research Centres (CRC’s) were helpful in 
promoting the developing of innovation in their firm 47 percent agreed, 25 percent 
disagreed and the 25 percent were indifferent (and 3 percent did not respond). With 
nearly 50 percent of respondents indicating that they are obtaining useful help from 
CRC’s there does appear to be widespread support from respondent firms for this form 
of collaboration.  
5.11.3 Australia’s Universities 
When asked if Australia’s universities were helpful in promoting the development of 
innovation in their firm 38 percent agreed, 21 percent disagreed and 32 percent were 
indifferent (and the remainder did not respond). This suggests that collaboration with 
universities is providing some value to firms. 
5.11.4 Overseas research organisations including universities 
When asked if overseas-based research organisations including universities were helpful 
in promoting the development of innovation in their firms 23 percent agreed, 42 percent 
disagreed and 29 percent were indifferent (and the remainder did not respond). Whilst 
lower than the responses for CRC’s and Australian universities, the response is higher 
than for CSIRO. The response represents a surprisingly high 1 in 4 firms getting useful 
help from overseas and confirms good overseas connections for Australian firms. 
5.11.5 General attitude towards alliances 
Forty-one percent of respondents agreed that their firm preferred to undertake its own 
research rather than do it through alliances with other organisations. Thirty-one percent 
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preferred alliances and 28 percent were indifferent. The strong result for firms 
undertaking their own research is not really surprising as firms tend to be naturally 
protective of their own ideas. It was also somewhat surprising to see the relatively large 
number who expressed a preference for alliances. 
 
The most popular organisation for a research alliance were the CRC’s (47 percent), 
followed by Australia’s universities (38 percent), overseas research organisations (23 
percent) with CSIRO being the least popular (18 percent). These results are illustrated in 
Figure 5.11.1. 
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Figure 5.11.1:  Percentage of respondents who agreed that the research organisations 
shown would be helpful in promoting innovation in their firm. 
 
Australia’s CRC programme is specifically set up to permit funded collaboration among 
industry, the research sector (principally universities and/or CSIRO) and government 
agencies. It is pleasing to see the strong support for the programme and suggests that it 
must be delivering benefit. The low level of support for CSIRO is a concern. CSIRO is 
recognised as being strong in the spatial information sciences and has been for many 
years. Their technical expertise is extensive. There appears to be structural problem here 
that needs to be addressed. 
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5.12 ENTREPRENEURIAL SKILLS AND UNDERSTANDING 
BUSINESS DRIVERS 
Only 43 percent of respondents indicated that the staff in their firm have sufficient 
entrepreneurial skills for the needs of their firm. Eighty percent of respondents 
expressed the view that there is a greater role for universities in providing graduates 
with these entrepreneurial skills. This result conveys a very strong message to 
universities. 
 
By contrast 65 percent of respondents felt that their innovators have a good enough 
understanding of the business drivers in their firm. 
5.13 IMPEDIMENTS TO INNOVATION 
Respondents were asked to indicate how significant an impediment to innovation in 
their firm was a range of issues.  
 
The results are given in Table 5.13.1. 
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Issue Percent of respondents 
that perceive it to be 
significant 
Percentage of respondents 
that perceive it to be not 
significant 
Lack of other skilled people 
to help your firm 78 12 
Excessive time lags in 
developing innovative ideas 68 13 
Lack of knowledge of 
customer requirements 67 16 
The time and effort to find 
out about Government 
support programs is an 
impediment 
64 13 
Poorly managed criteria for 
deciding on what innovation 
is successful and unsuccessful 
(success hurdles) 
61 14 
Lack of knowledge about 
technology developments 56 15 
Chasing too many ideas at 
once 54 25 
Inability to fully harness the 
resources of universities 50 24 
Concern over risk taking 49 16 
Lack of attention to quality 48 24 
 
Table 5.13.1: Table showing nine issues that are possible impediments to innovation 
and that significance of the possible impediment as rated by the 
respondents. 
 
Lack of skilled people is clearly the most significant impediment. Excessive time lags in 
developing new ideas, and lack of knowledge of customer requirements were two other 
significant impediments. The least significant was chasing too many ideas at once, 
closely followed by lack of attention to quality and inability to fully harness the 
resources of universities. Ironically the greatest impediment and the least significant 
impediment both involve universities to a large extent and it suggests that there is a 
disconnection in the views and practices of firms that could be very usefully addressed 
by a better engagement with the universities. 
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5.14 RECRUITMENT 
Only 68 percent of respondents indicated that they use ‘the ability to be innovative’ as a 
criterion when recruiting new employees suggesting that just under a third of firms do 
not consider this to be a significant criterion. 
5.15 FURTHER DEVELOPMENT OF INNOVATION; MARKET 
SCANS AND BUSINESS CASE DEVELOPMENT 
Before committing to further development of any innovation 61 percent of firms 
undertake a comprehensive scan of the market. Twenty-five percent were indifferent to 
the need to do this research.  
 
Fifty-eight percent work up a comprehensive business case before committing to further 
development of innovation.  
 
These data suggest that many firms are subjecting themselves to multiple risks by not 
undertaking market scans or development of business cases. The obvious risks include 
going to market with a development that a competitor has already introduced to the 
market, poorly estimating the size of the market, mis-judging development costs, and 
poorly managing costs of development. There are many more. 
5.16 BENCHMARKING MANAGEMENT OF INNOVATION 
Twenty-nine percent of firms believe in benchmarking their management of innovation 
against other firms. This is a very low number and it warrants further investigation. Is it 
too costly to undertake these benchmarks? Are firms unclear as to how to go about this 
benchmarking? Are firms unaware of the benefits such benchmarking would provide? 
Whatever the reason, it suggests that the rate of learning of new management 
procedures for innovation management by firms in Australia’s spatial information 
industry is likely to be substantially lower than it needs to be.  
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5.17 INCENTIVES FOR INNOVATORS 
Respondents were asked to rate nine factors on their value in motivating innovators 
(even if the factors were not available in their firm).  
 
Table 5.17.1 summarises the responses. 
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Incentive for innovators High value High + medium to 
high value 
Low value 
Remuneration 14 45 8 
Bonuses 13 41 11 
Profit sharing 14 42 13 
Share options 11 37 26 
Added responsibilities 9 46 11 
Promotion 16 55 7 
Being singled out for recognition in 
reports, newsletters etc. 
13 47 11 
Intrinsic motivation (fun, the 
challenge, sense of achievement 
etc.) 
42 78 0 
Freedom at work 33 78 0 
 
Table 5.17.1: Table showing the value (as a percentage) of nine different forms of 
incentive for individual innovators as rated by respondents. 
 
The intangible factors were clearly rated the most valuable by respondents; that is the 
intrinsic motivation, and having freedom at work. These rated twice as many positive 
responses compared with the financial incentives. Moreover no-one respondent rated 
these particular values as being of low value. 
5.18 PERSONAL QUALITIES OF INNOVATORS 
Respondents were asked to rate ten personal qualities in terms of their ability to 
influence innovation. These are summarised in Table 5.18.1. 
 177 
 
Personal factors for 
innovators  
High value High + medium to 
high value 
Low value 
Persistence 52 87 0 
Age 6 24 15 
Prior track record of 
innovation 
11 47 1 
Personal creativity and lateral 
thinking 
52 92 0 
Curiosity 38 76 0 
Initiative 51 99 0 
Knowledge 26 75 1 
Technical skills 20 65 1 
Attitude 62 95 0 
Opportunism 26 65 1 
Table 5.18.1: Table showing how the respondents rated ten personal qualities of 
innovators in terms of their ability to influence innovation. 
 
The three standout qualities for their perceived ability to positively influence innovation 
as rated by the respondents are initiative, attitude and personal creativity and lateral 
thinking. The least highly rated is age followed by prior track record. It is interesting to 
observe, in relation to the most highly rated factors, that each of them involves a 
personal quality that is difficult to measure. Moreover, if a firm is looking to recruit a 
new employee whose task it is to help with innovation in the firm, then it would seem 
likely that the prior track record would be examined. In fact respondents have given a 
low rating to prior track record. 
5.19 FACTORS OF INNOVATION EXTERNAL TO THE FIRM 
5.19.1 Policies of the Australian government 
Thirty-five percent of respondents agreed that the policies of the Australian government 
were critical to their firms ability to be innovative. Forty-one percent were indifferent to 
this proposition, a seemingly large number. 
 
Forty percent of respondents agreed that Federal government legislation, policies and 
programs impede innovation in their firm (eg taxation, lack of export incentives, etc). 
Thirty-one percent disagreed with this proposition. 
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It appears that the policies of the Australian government are not seen to be critical to the 
majority of the industry. Whilst the figure of 40 percent of respondents saw government 
as being an impediment and suggests that gains could be made if the impediments were 
addressed, this still represents a minority of firms. 
5.19.2 Legislation, Policies and programs at State government level 
Forty-four percent of respondents agreed with the proposition that government 
legislation, policies and programs at State government level operated to impede 
innovation in their firm (eg labour laws). Thirty-one percent were of the view that they 
did not operate to impede innovation. 
 
These figures are quite similar to those for the Federal government and the same 
comments of analysis apply. 
5.19.3 Australia’s export incentive schemes 
Twenty-one percent of respondents agreed that Australia’s export incentive schemes 
were important to in assisting their firm to be innovative. Thirty-eight percent disagreed 
with this proposition. 
 
There does appear to be a significant minority of firms that are not satisfied with this 
program. 
5.19.4 Tax rebates 
Thirty-nine percent of respondents agreed that the Australian tax rebate is an incentive 
for firms to invest in research and development. Forty-seven percent were indifferent to 
this proposition. Only 14 percent disagreed. The response indicates that there is no 
strong push amongst respondent firms for a change, in particular an increase, in the 
current level of tax rebate for R&D55. 
                                                 
55 In general terms Australia’s current R&D tax concession is a broad-based, market driven tax concession which 
allows companies to deduct up to 125% of qualifying expenditure incurred on R&D activities when lodging their 
corporate tax return. A 175% incremental (premium) tax concession and R&D tax offset are also available in certain 
circumstances (2007,http://www.ausindustry.gov.au/). This is equivalent to a 37.5% after tax grant for a startup firm 
or one with low or no sales, or if the firm is in loss. It is possible for an 8% after tax subsidy of R&D costs if the firm 
is in profit. 
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5.19.5 The impact of privacy and security legislation 
Fifty-four percent of respondents agreed that privacy and security legislation will have 
an increasingly significant influence on the availability of data, and the way in which 
information is stored, processed and used. Only 17 percent disagreed with this 
proposition.  
 
Having said this only 27 percent of respondents agreed that the potential for new 
legislation and programs to protect national security, privacy and commercial 
confidentiality are likely to have a negative influence on the ability of their firm to be 
innovative. Fifty-nine percent were indifferent to this proposition. 
5.19.6 The role of the Australian governments Australian Research 
Council grants 
Only 16 percent of respondents agreed that the Australian government’s Australian 
Research Council’s (ARC) grants were helpful in promoting innovation in their firm. 
Forty-four percent were indifferent to the proposition and 39 percent felt that the grants 
were not helpful to their firm. (Note there was one percent of ‘no responses’). 
 
These ARC grants are one of the largest and most prestigious sources of public research 
funds for Australia’s universities. They therefore represent a most valuable mechanism 
for encouraging public-partnership for the purpose of innovation. Australia would be 
well served if it reviewed the arrangements under which these funds are made available 
for the benefit of sme’s. 
5.19.7 The role of the Australian governments AusIndustry grants 
Twenty-seven percent of respondents agreed that the Australian government’s 
AusIndustry grants were helpful in promoting innovation in their firm. Forty-two 
percent were indifferent to the proposition and 31 percent disagreed. These grants are 
clearly more popular than the ARC grants.  
5.19.8 The availability of early seed funding or private equity 
Thirty-six percent of respondents agreed that the lack of availability of early-phase seed 
funding or private equity funding was a factor in limiting the ability of their firm to 
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implement innovation. Twenty-seven percent disagreed with this proposition. It is 
debatable as to whether it is currently a significant impediment.  
5.19.9 The time and effort involved in finding out about government 
support programs 
A substantial 64 percent of respondents felt that the time and effort taken to find out 
about government support programs for R&D is an impediment to innovation in their 
firm. Only 13 percent disagreed with this proposition. When coupled with the findings 
for the ARC grants and the AusIndustry grants it suggests that this impediment should 
be further investigated to determine ways in which its detrimental impact can be 
reduced. 
5.19.10 Expansion of broadband and wireless networks 
Fifty-eight of respondents agreed that it would be helpful for promoting innovation in 
their firms if the broadband and wireless networks were substantially expanded. Only 
14 percent disagreed and 28 percent were indifferent.  
5.19.11 Availability of skilled labour 
Seventy-nine percent of respondents agreed that the shortage of skilled labour was a 
significant impediment to the ability of their firm to be innovative. Only 10 percent 
disagreed and a relatively low 11 percent were indifferent. At the time of this thesis 
Australia had been (and still is) experiencing a critical shortage of skilled labour across 
most industries including the spatial information industry. It is therefore not surprising 
to see the result to this proposition. 
 
Interestingly only 21 percent of respondents felt that the ‘overseas brain drain’ was a 
limiting factor in the ability of their firm to be innovative. This issue was clearly not felt 
to be a major contributor to the skills shortage. This is somewhat at odds with the earlier 
observation that lack of skilled personnel was seen as a significant impediment to 
innovation. 
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5.19.12 Research and development skills of recent university 
graduates 
Thirty-five percent of respondents agreed that recent graduates were not sufficiently 
trained to help with R&D in their firms. Only 27 percent felt that they did have 
sufficient training. There appears to be an opportunity here for Australia to improve the 
ability of its recent university graduates to better understand and more effectively 
manage R&D.  
5.19.13 Overall summary of factors of innovation external to the firm. 
A summary of views of the respondents regarding fourteen factors that are external to 
the firm and that influence innovation are given in Table 5.19.13.1.  
 
These are graphically illustrated in Figure 5.19.13.1. 
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Factors of innovation 
external to the firm that 
impact innovation in the firm 
 
Agree 
 
Disagree 
 
Indifferent 
Policies of the Australian govt 
are critically important 35 23 41 
Policies of state governments 
are helpful 31 44 24 
Export incentive schemes are 
important 21 38 41 
Tax rebates for R&D are an 
incentive 39 47 14 
Privacy and security legislation 
important 54 29 17 
Negative influence of privacy 
and security legislation 27 14 59 
ARC grants useful 16 39 44 
AusIndustry grants useful 27 31 42 
Lack of early phase funding 
important 36 27 36 
Time and effort in govt 
programs a problem 64 13 22 
Expansion of broadband 
network useful 58 14 28 
Availability of skilled labour a 
problem 79 10 11 
Overseas brain drain a problem 21 36 42 
R&D skills of graduates a 
problem 35 27 38 
 
Table 5.19.13.1: The respondents views as to whether each factor of innovation 
external to the firm is helpful to innovation in the firm of the respondent 
(as a percentage of all responses). Note 1 that the rows do not always 
sum to 100 percent due to a small number of responses (not shown in 
table) that were nil response. Note 2 that this table is a contraction of the 
five point likert scale response. 
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Factors of innovation external to the firm that are helpful to innovation in 
the firm Agree
0 20 40 60 80 100
Policies of the Australian govt
Export incentive schemes
Privacy and security legislation important
ARC grants useful
Lack of early phase funding important
Expansion of broadband network
Overseas brain drain a problem
 
Figure 5.19.13.1: Provides the respondents’ views as to whether each factor of 
innovation external to the firm is significant to innovation in the firm of 
the respondent (as a percentage of all responses). The response is based 
on the sum of responses for ‘agree’ and ‘strongly agree’ (drawn from the 
five point likert scale). 
 
Figure 5.19.13.1 clearly illustrates the fact that the most important issue external to the 
firm facing firms is the lack of skilled labour. Interestingly the next most important 
issue is perceived to be the cost of the time and effort that needs to be undertaken by 
firms to find out about the availability of suitable government programs that can help 
the firm with its innovation and research and development efforts. 
5.20 LEVEL OF COMMITMENT TO INNOVATION IN THE 
FIRM 
Seventy-four percent of respondents indicated that they believed that innovation was 
critical to the success of their firm. Twenty percent were indifferent and only six percent 
disagreed. This still seems a low number and suggests that many firms place their 
R&D skills of graduates 
Overseas brai rain is a blem 
Availability of skilled labour is a problem 
Expansion of broadband network desirable 
Time and effort of Gov’t programs a problem 
Lack of early phase fundin a problem 
AusIndustry grants useful 
ARC gra  useful 
Privacy and security legislation is negative 
Privacy and sec it  legislation are i ortant 
Tax rebates are an incentive to R&D 
Export incentive s hemes are lpful 
Policies of State govt are useful 
olicies of Aust. Govt are important 
FACTORS OF INNOVATION EXTERNAL TO THE FIRM AND 
THEIR INFLUENCE ON INNOVATION IN THE FIRM. (PERCENT) 
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emphasis for the critical success factors on criteria other than innovation. Is this 
supportable in a high technology, rapidly changing industry? More research needs to be 
conducted to examine the performance of those firms who are competing in the same 
market and that do and do not feel that innovation is critical in order to get a great 
understanding of this finding. 
5.21 SUMMARY  
The industry-wide survey produced a number of useful observations. Over 70 percent of 
responding firms had turnovers less $10 million per annum, while 96 percent were 
under $50 million. The firms were asked to provide the proportion of total annual 
turnover spent on R&D and the mean value was found to be 8 percent. This is the first 
time this figure has been determined for the industry in Australia. Seventy-four percent 
of respondents indicated that they believed that innovation was critical to the success of 
their firm. 
 
Sixty-seven percent of firms indicated that they have a strategic plan, whilst just over 40 
percent stated that the plan made specific reference to either innovation or research and 
development. The larger the firm the more likely it is to have a strategic plan that 
references innovation and R&D. 
 
Eighty-one percent of respondents agreed that their corporate culture encouraged 
innovation. Forty-one percent routinely practiced product life cycle management and 40 
percent of these felt it helped with innovation. Ninety percent of firms routinely 
practiced continuous product and service improvement and 66 percent of these agreed 
that it helped with innovation. Seventy-four percent of firms use business process re-
engineering at least sometimes to assist with the process of the management of 
engineering. 
 
When asked about alliances for the purpose of innovation 47 percent agreed CRC’s 
were helpful, 38 percent agreed Australia’s universities were helpful, 23 percent agreed 
overseas research organisations were helpful and 18 percent agreed CSIRO was helpful. 
Overall 41 percent of firms preferred to undertake their research in-house and 31 
percent were happy to do it in partnership.  
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The two most cited impediments to innovation were lack of skilled people and 
excessive time lags in developing innovative ideas. The most popular incentives for 
innovators were cited as the intrinsic motivation (fun, the sense of achievement) and 
freedom at work. The most highly rated personal qualities of innovators were attitude, 
persistence, personal creativity, lateral thinking, and initiative. Only 29 percent of firms 
believe in benchmarking their innovation against other firms. 
 
Thirty-five percent of respondents agreed that the policies of the Australian Federal 
government were critical to their firm’s ability to be innovative. On the other hand 44 
percent of respondents believed that the policies and programs of the State governments 
were an impediment to innovation.  
 
Only 39 percent of respondents agreed that the Australian tax rebate is an incentive for 
firms to invest in R&D. Significantly 47 percent were indifferent to this issue, 
signifying that there is no strong feeling about changing the current tax concession 
regime. 
 
Fifty-four percent of respondents agreed that privacy and security legislation will have 
an increasingly significant influence on the availability and use of information and data 
and therefore innovation.  
 
Only 16 percent of respondents agreed that the Australian Research Council grants were 
helpful in promoting innovation in the firm whilst twenty-seven percent felt that 
AusIndustry grants were helpful.  
 
In relation to impediments to innovation thirty-six percent of respondents agreed that 
the lack of early phase seed funding or private equity was a factor limiting the ability of 
their firm to implement innovation. A substantial 64 percent of respondents felt that the 
time and effort taken to find out about government support programs for R&D is an 
impediment to innovation in their firm. Fifty-eight percent of respondents agreed that it 
would be helpful for promoting innovation in their firms if the broadband and wireless 
networks were substantially expanded. Seventy-nine percent of respondents agreed that 
the shortage of skilled labour was a significant impediment to the ability of their firm to 
innovate.  
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5.22 CONCLUSION 
The 85 respondents from 70 firms have provided insight into the views and practices of 
firms in Australia’s spatial information industry. The comprehensively strong responses 
for all questions (as opposed to nil responses or responses of indifference) help to 
confirm the relevance of the issues being canvassed. The data supplied, together with 
the interpretation and analysis undertaken in this chapter will be further analysed and 
combined with the findings from the case studies are further discussed in Chapter 6. 
These findings together with the learnings of the literature review are used to produce 
the methodology of best practice for innovation that is presented in Chapter 7.  
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CHAPTER 6 
“Seventy percent of job categories and products that will exist by the year 2020 are yet 
to be created.” (Peter Ellyard, 2005) 
 
 
6 DISCUSION 
6.1 OBJECTIVE OF THE CHAPTER 
The purpose of this chapter to provide an integrated discussion on the findings of the 
five case studies and the industry-wide survey. 
6.2 LIMITATIONS OF THE RESEARCH 
The case study research was limited by the fact that it involved only five companies 
each with a different business focus. ESUS is primarily an image analysis software 
company, ANU is primarily a remote sensing and geographic information services 
company, CORRA is predominantly a surveying services company, DAMONA is 
mostly a web-services company and LATIS a geospatial services company. The case 
studies were not intended to be representative, in the statistical sense, of the industry. 
Moreover in each case study the analyses only covered one of the innovators in each 
firm. 
 
The industry-wide questionnaire was completed by 70 firms of the 500 who are 
registered with the Australian Spatial Information Business Association. Moreover in 
most firms there was only one respondent. It is possible that the survey was 
representative of the industry as a whole; however the analyses try not to make this 
inference. Rather they work on the basis of inferences that may be indicative of 
industry-wide practice. 
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6.3 DISCUSSION 
It was clear that most firms place a great deal of emphasis on early engagement with 
potential customers. ANU and DAMONA saw this as being critical. CORRA saw the 
process beginning with the identification of new technology that could then be used to 
attract potential clients. ESUS took a market-wide approach to the identification of 
problems or opportunities, seeking those which would give them the widest possible 
scope for new sales. As a software company with an international clientele measured in 
the thousands, the approach of ESUS naturally distinguished itself from ANU and 
CORRA, who are primarily consulting firms, whilst DAMONA and LATIS are niched 
consulting and software firms with a narrow customer base that behave more like 
consulting firms. The industry-wide survey confirmed these attitudes. 
 
An important part of the process at ANU and DAMONA was the maintenance and 
culling of lists of new ideas. All case study firms used champions to promote and 
defend the innovative idea whilst the leadership team constantly reviewed priorities so 
that the best ideas to invest in become more self-evident. All case study firms showed 
flexibility in the appointment of the champions recognising that the originator of the 
idea was not necessarily the best person to progress its development. At ANU the 
leadership team was also sensitive to the needs of innovators when culling the lists and 
terminating projects, thereby taking an evolutionary approach to the progression of 
innovations. They were therefore willing to sacrifice some early phase funding to see 
which ideas were more robust.  
 
DAMONA and LATIS took this one step further using a form of content-based 
management systems to track their developments. Another case study firm had 
implemented the ‘Horizon Planning’ system for monitoring the adoption of its new 
technology. Yet another uses the Agile Enterprise system by VERSIONONE that 
emphasises frequent reviews, piercing honesty in self-assessment of progress in the 
development of innovations, deep goodwill in the development team, extensive 
customer collaboration, strong feedback loops, and the ability to rapidly adapt and 
change. Thus more rigorous management of the process of innovation occurs if a formal 
system is used. 
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In relation to the overall management of innovation, of particular interest were the 
contrasting views of CEO’s and Innovators from the same firm, an issue that could not 
be uncovered through the industry-wide survey. In the intra-firm situation some of these 
differences related to opinions based on qualitative experience. However some critical 
differences related to issues of fact. For example at ANU Director 2 stated that the firm 
had training and reskilling program whilst the Innovation stated that it did not; at 
DAMONA the Managing Director stated that the firm had a strategic plan that 
referenced innovation whilst the Innovator stated that no such reference existed (the 
plan with its reference to innovation was subsequently made available by the Managing 
Director so it was evident that the Innovator had had no input); at CORRA the CEO 
stated that the firm did not practice technology roadmapping whilst the Innovator said 
that he did, obviously without the CEO knowing; at ESUS the CEO stated that they did 
routinely practice product life cycle management whilst the Innovator said that they did 
not; in relation to practice of undertaking a comprehensive scan of the market before 
embarking on an investment in innovation the CEO at ESUS stated that they did, the 
Innovator stated categorically that they did not. The implications of these differences 
could be serious. They reflect a failure to communicate, a disconnect, that could well 
manifest itself as mal-content innovators who are poorly motivated or ill-informed 
CEO’s making sub-optimal decisions. Timing to market is all important and lack of 
communication inevitably leads to delays in decision making. This problem was most 
pronounced in ESUS where a highly opinionated and very experienced Innovator was 
clearly at odds with his CEO on matters of serious firm-level policy. 
 
Some of the case study firms used formal strategic planning techniques, such as 
foresighting. Others used consultants or annual planning retreats that included the 
innovators. Strategic planning needs to get the balance of short, medium and long term 
innovation right. Innovation typically takes several years for the largest projects to get 
successfully to market. A comprehensive understanding of the cycle of markets helps to 
get the strategy right.  
 
The industry-wide survey indicated that the average level of investment in R&D as a 
percent of total annual turnover was 8 percent. The range for the case studies was from 
a low of 4 percent to a high of 60 percent. The median figure for the case study firms 
was 10 percent. What the research has not done is categorically link the level of the 
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investment in R&D to the level of profit. This research cannot be used to advise a firm 
as to the most competitive level of R&D investment for that firm. Indeed none of the 
literature was able to demonstrate this either. Therefore, in the absence of this empirical 
data, firms are left having to judge for themselves their optimum levels of investment, 
and it does become useful to know what the industry average and range it in this regard. 
 
Only twenty percent of those surveyed were from firms that routinely practiced product 
and service life cycle management and agreed that it was helpful for the management of 
innovation. A couple of the case study firms routinely used this form of management, 
the others did not. The process adds rigour to the management of innovation and 
development. A number of the case studies complained about the lack of rigour in their 
management of innovations, singling out timeframes that slipped, poor communication 
with marketing and sales teams, and poor documentation of software being developed 
or over-emphasis on the quality management of software development.  
 
Time management is a critical concern of all firms. Every CEO spoke about the need to 
provide innovators with sufficient time and ‘space’ to explore ideas. The innovators 
themselves saw this form of freedom as one of the most important and enjoyable aspects 
of their innovation activities. Time management is therefore a primary building block 
for innovation. Closely allied to this is the issue of appropriate budgeting and 
resourcing. There was not one CEO of a case study firm that did not discuss the 
concerns they had over budgeting for innovation activities. Only the CEO of the firm 
was in a position to free up substantial funding for R&D. In this context several of the 
CEO’s raised the issue of the quality control in the research and development process. 
While most were focused on lack of quality, the CEO of ESUS expressed concerned 
about the propensity of his R&D teams to over-engineer the quality aspects. 
Irrespective, it again becomes an issue of time and task management. Unless these 
aspects of management are well managed, the ability to be innovative suffers. Adding to 
these pressures is the growing realization in the industry that customers of information 
products are increasingly demanding their product solutions in near-real time. The 
example of ANU and its web-services product using the State government state 
highlights this issue.  
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A hierarchy of the elements of innovation therefore emerges from this discussion 
comprising: sound time management of people, followed by tight control of budgets, 
appropriate resources for R&D, superior techniques for managing quality, and 
culminating in innovation leading to customised products and services that can 
ultimately be delivered in near-real time.  
 
When asked if in the development of innovations their company undertakes business 
process re-engineering, 7 percent of respondents indicated ‘frequently’, 20 percent 
indicated ‘quite often’ and 47 percent indicated ‘sometimes’. This tells us that 74 
percent of innovations sometimes result in business process re-engineering. The case 
study firms were mostly ambivalent about its use and used it sometimes. It would have 
been more useful perhaps if another question had been put; ‘when undertaking business 
process re-engineering do you take into account the impact on your firms’ ability to 
innovate?’ This question deals with the reverse situation, that when change in the 
management or operation of the firm is proposed has the impact of this change been 
considered in relation to the impact on innovation. 
 
Several of the firms used technology roadmapping and applied it with real rigour. One 
cautioned that it can be overly bureaucratic and therefore costly to run. It would appear 
to be one of the newer processes for systematically improving the operation of firms and 
clearly has potential to play a central role in the management of innovation. Firms 
involved in regular innovations would be well advised to investigate the potential of this 
process. 
 
Forty-one percent of firms indicated a preference to conduct their own research rather 
than doing so through alliances with other organisations. Thirty-one percent preferred to 
do it with alliances. The case studies all confirmed a strong practice of alliance-making 
and a reluctance to completely out-source innovation and R&D. The question of 
whether or not to partner with a third party for innovation should be dependent upon the 
needs of the firm. 
 
Australia’s CRC’s were identified as the most popular innovation partners for the firms 
surveyed (47 percent of firms found them helpful). The case studies also confirmed their 
popularity especially for networking and the quality of the people they attract. CRC’s 
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are set up specifically to encourage collaboration with partners drawn from the private, 
government and research sectors (university, CSIRO and other public research 
institutions). They have a single over-arching objective and that is to grow Australia’s 
industrial, commercial and economic wealth. They operate as businesses and can 
provide substantial funds to partnering firms. Intellectual property can be secured by 
firms for exploitation in the market. The CRC’s are set up to encourage technology 
transfer and diffusion.  
 
The survey indicated that 38 percent of firms considered Australia’s universities to be 
helpful innovation partners. These universities can be partners in collaboration in their 
own right or through the CRC programme, which can facilitate access to the best 
researchers and help with management of the partnering and commercialisation 
arrangements.  
 
The case studies indicated that some firms are very happy with close working 
arrangements with universities. Others noted that the universities can impose costly 
overheads, that their researchers can be restricted in the time they give due to lecturing 
commitments, and that the intellectual property constraints imposed by universities can 
act as a disincentive to sme’s. Much more can be made of the role of universities in 
collaborative research. Unfortunately Australia’s universities do not have a strong 
reward mechanism to encourage individual researchers to participate in speculative 
research with sme’s. There would need to be changes to the criteria for promotion for 
this to change. Moreover governments would need to change the funding formulas to 
universities to reward them for greater engagement with sme’s. This is a potentially 
serious loss of research opportunities because the latent potential of Australia’s 39 
universities is huge in this regard. 
 
Twenty-three percent of responding firms indicated that they felt overseas research 
organisations are helpful alliance partners. Australia’s universities also have generally 
very good networks with overseas research organisations and these networks are almost 
certainly able to be much better exploited by Australian firms. The technology that 
underpins the spatial information industry is mostly developed overseas (eg satellite 
systems, aircraft-based imaging systems, the large software processing systems and so 
on). Conversely Australia is data and information rich and it is the combination of the 
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technology, data and know-how that provides the greatest market advantage. This 
equation may work best for many firms when the overseas connections are well 
established.  
 
CSIRO (the Commonwealth Scientific and Industrial Research Organisation) in 
Australia’s largest publicly (part funded) research agency with over 6000 employees. It 
was the least popular alliance partner (18 percent considered them helpful). It has a 
mandate to undertake practical research. The fact that it is not a preferred partner is a 
concern, especially given its well-developed expertise in the spatial information 
sciences. Insights into this situation were given during the case studies. One firm (ANU) 
cited an example of CSIRO actively competing with the private sector. Another viewed 
them as being overly bureaucratic. Yet another stated that it had little idea how to go 
about cultivating a relationship with them. On the other hand there was 
acknowledgement that CSIRO had scientists of high caliber.  
 
Only 68 percent of respondents indicated that they use the ‘ability to be innovative’ as a 
criterion when recruiting new employees. Two of the case study firms routinely used the 
criterion. If firms choose to accept the proposition, as recommended in this thesis, that 
innovation pervades every aspect of the business, then it is a relatively simple matter to 
include this criterion when recruiting to each position in the firm. 
6.4 CONCLUSION 
The research; literature review, case study interviews and industry-wide survey permit 
the development of a methodology or blue-print for best practice management of 
innovation in the Australian spatial information industry. This methodology can be 
underpinned by three fundamental assumptions: that firms should make a conscious 
decision to implement a ‘process’ for the management of innovation; that the process 
comprises, at least in part, a series of systems and factors that have real relevance to the 
markets and technologies set out in this thesis; and, that the methodology operates to 
increase the likelihood of innovation leading to a successful outcome in the firm and 
decrease the risk of failure of the investment in innovation. The methodology is 
presented in the next chapter. 
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CHAPTER 7 
 
“Freedom is always and exclusively freedom for the one who thinks differently”. 
(Rosa Luxemburg (1871-1919) Polish-German writer) 
 
7 A METHODOLOGY FOR THE MANAGEMENT OF 
INNOVATION IN THE SPATIAL INFORMATION 
INDUSTRY IN AUSTRALIA 
7.1 OBJECTIVES OF THE CHAPTER 
The purpose of this chapter is to present a comprehensive methodology of innovation 
best practice in the spatial information industry in Australia. The methodology is 
intended to serve as a blueprint for the management of innovation for the individual 
firm. It sets out how a number of factors external to the firm, and relevant to the 
economy as a whole, could be changed to help foster greater innovation effort in the 
industry. The methodology takes its form from three primary sources; the review of 
innovation practice from the world’s literature, the five case studies undertaken for this 
thesis, and the industry-wide survey undertaken of 70 firms in the Australian spatial 
information industry. The methodology addresses the factors of innovation, the process 
by which innovation is managed at the level of the firm, factors which impede 
innovation, and measures of the success of innovation in the firm. In this way the 
methodology serves as a statement of implications for professional practice in this 
industry. The chapter addresses the research questions posed by this thesis. 
 
Note: This chapter has been written to be used as a stand-alone document for use by the 
industry. As a result some of the findings and the discussions from previous chapters 
have been deliberately included in this chapter to help the user of the methodology 
make informed decisions based on the practices of peers (and competitors). Moreover 
new and additional discussion is also included for the same reason. A draft of the 
chapter has been reviewed by senior representatives of the industry who are already 
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indicating their desire to see it widely distributed in a form close to that which is 
included in the thesis.  
7.2 INTRODUCTION 
The content of the methodology that follows has been built up from the learnings 
provided by the literature review, the analysis of the case studies and the data supplied 
by the comprehensive industry survey. One of the over-riding objectives of a best 
practice methodology of innovation management is that is intended to increase the 
likelihood of innovation leading to a successful outcome for the firm. It is clear that this 
assumes that innovation, to a certain extent, is not a just a random process but one that 
can be manipulated to for the benefit of the firm. The chapter is underpinned by the 
finding of the industry-wide survey that seventy-four percent of firms surveyed 
indicated that they believed innovation was critical to the success of their firm.  
7.3 FACTORS OF THE METHODOLOGY INTERNAL TO THE 
FIRM AND THE PROCESS FOR THE MANAGEMENT OF 
INNOVATION IN THE FIRM ITSELF INCLUDING THAT 
OF THE INDIVUDAL 
7.3.1 The process of management of innovation in the firm 
The methodology for the best practice of management of innovation in the spatial 
information industry firm involves a series of factors and other processes that are set out 
as components in the following sections. The fundamental premise that is established at 
this point is that firms should make a conscious decision to implement a ‘process’ made 
up of the following components, or a subset thereof, commensurate with the needs of 
the firm.  
 
The process of innovation is stimulated at an early stage through very close contact with 
customers, generating trust in the working relationship. This engagement yields an early 
indication of potential opportunities, offers first mover advantage, sets up a fertile 
environment for prototype testing with reduced risk of loss of client in the event of 
failure, and develops a formative relationship that helps secure the client. Feedback 
loops provide more fodder for additional innovation in a trusted relationship.  
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Firms like to understand the future needs of customers in order to prioritise innovation 
plans, to know the activities of their competitors and to understand the emerging 
technologies. A productive environment needs to be established for the generation of 
ideas through constant exposure to innovative people from a variety of backgrounds; the 
spatial information industry, other industries, academia, and so on. Entrepreneurs must 
be really observant and keep an open mind, constantly scanning the external 
environment. Strong leadership is needed to establish this environment and this is 
achieved with a consistent message from the senior management and the innovators. 
Research can be undertaken to inform the process prior to the development of the 
innovation itself.  
 
Senior management, acting in their capacity as entrepreneurs, wish to see an early 
alignment of ‘buy-in’ from the clients, a clear funding source, a champion, and a 
marketing and sales plan to cover risk. Once development of the innovation has 
commenced the process needs iteration, good technical and functional specifications, 
business planning and sound roadmapping. An early decision is the appointment of the 
‘champion’. This is normally someone from within the firm although customers even 
‘lead’ innovations as well. An early aim is to develop a sound working demonstration. 
 
Critical to the whole process are the relationships among the innovator (the originators 
of ideas, the inventors), the researcher (who puts substance to the idea and undertakes 
development), the entrepreneur (who looks to build new resource combinations) and the 
capitalist (who has the funds). 
 
Figure 7.3.1.1 illustrates the hierarchical steps a firm can take to progressively improve 
its ability to drive improvements in innovation. The hierarchy56 suggests a firm starting 
out on the innovation journey must first get its time management of people under 
control, quickly followed by its budgets. As the firm begins to free up cash for re-
investment it can do so in research and development. The emphasis on quality increases 
constantly. The firm then begins to customise its products and services. In the spatial 
information industry customers are increasingly demanding their information products 
in near real time and while they are mobile (for example a GPS-based map of your 
                                                 
56This hierarchy is based, in part, on the work of Dr Danny Samson, University of Melbourne, presented at a seminar 
on the results of best practice management in the manufacturing industry in 1996.  
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location and destination whilst driving the car with the map also showing all the hotels 
within a 20 km radius) and the top level of the hierarchy illustrates this need.  
 
 
STEPS IN PROGRESSING THE DEVELOPMENT OF INNOVATION IN THE 
FIRM 
 
Figure 7.3.1.1 Steps in progressing the development of innovation in the firm.  
The Figure illustrates the hierarchical steps a firm can take to 
progressively improve its ability to drive improvements in innovation. 
The hierarchy suggests a firm starting out on the innovation journey 
must first get under control its time management of people, then its 
budgets. When it begins to free up cash for re-investment in research and 
development it then begin to customise its products and services. In the 
spatial information industry customers are increasingly demanding their 
information products in near real time (eg a GPS-based map of your 
location and destination whilst driving the car with the map also 
showing all the hotels within a 20 km radius) and the top level of the 
hierarchy illustrates this need. (This hierarchy is in part based on a 
chart presented by Dr Danny Samson, University of Melbourne, at a 
seminar on the results of best practice management in the manufacturing 
industry in 1996). 
 
ELEMENTS OF THE HIERARCHY OF INNOVATION: 
 
Near real time mobile customised information products  
Customise in near real time 
Innovate and customise 
Innovate 
Superior quality control 
Free up cash for R&D  
Control budgets 
Control time management of people 
Increasing degree of 
innovation, value-
adding resulting in 
higher gross margins 
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7.3.2 Strategic planning 
A first order observation would conclude that if the firm is to get larger it should 
develop a strategic plan and that firm would be wise to include a component that deals 
with the strategic management of R&D and innovation. This observation is supported 
by the survey that clearly indicated that the larger the firm the more likely it was to have 
a strategic plan. Moreover the larger the firm the more likely it was to have referenced 
innovation and R&D in that plan.  
 
Some of the case study firms used formal strategic planning techniques, such as 
foresighting and consultants. Others used an annual planning retreat that included the 
innovators. Strategic planning needs to get the balance of short, medium and long term 
innovation right. Innovation typically takes several years for the largest projects to get 
successfully to market. A comprehensive understanding of the cycle of markets helps to 
get the strategy right.  
7.3.3 Level of investment in R&D 
The industry-wide survey indicated that the average level of investment in R&D as a 
percent of total annual turnover was 8 percent. The range for the case studies was from 
a low of 4 percent to a high of 60 percent. The median figure for the case study firms 
was 10 percent. Whilst the level of this investment for each firm in any one year is very 
much dependent on the needs of that firm, it would be prudent to consider an investment 
that at least matches the industry average of 8 percent. The individual firm would then 
be well advised to monitor at least annually the benefits derived from this investment to 
assess the return on this investment. Given that significant innovation usually has lead 
times measured in years, this form of commitment must be considered in a strategic 
context. 
7.3.4 Corporate culture 
Eight firms in ten agreed that their corporate culture encouraged innovation. Seventy-
four percent of respondents were of the view that innovation was critical to the success 
of their firms. One third of firms (mostly the smaller ones) do not have strategic plans 
and yet many of these are saying that their firm encourages innovation and that it is 
critical to the success of their firm. 
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Therefore a significant minority of firms must convey their support for innovation 
through means other than the strategic plan. Indeed the learnings from this thesis 
suggest that the desire to establish a corporate culture of innovation is widespread 
amongst firms. The literature review tells us that firms that encourage innovation in all 
aspects of their operations have a greater likelihood of success. Firms can create and 
nurture this culture by many means; the strategic plan, regular and consistent messages 
from the leadership of the firm, tangible support for initiatives and so on.  
 
All case study firms consciously developed a culture that was very supportive of 
innovation. Innovators responded by saying they found it stimulating and dynamic, 
helping make the firm open to new ideas.  
7.3.5 Leadership 
There was universal agreement amongst the case studies that a firm must have strong 
leadership from the top to create the innovative environment. Moreover each innovation 
needs a champion, who may of may not be the innovator, and could be the client. Good 
stewardship of innovation at all levels in the firm should be strongly encouraged. 
7.3.6 Product and service life cycle management57 
Only twenty percent of those surveyed were from firms that routinely practiced product 
and service life cycle management and agreed that it was helpful for the management of 
innovation. A couple of the case study firms routinely used this form of management, 
the others did not. The process adds rigour to the management of innovation and 
development. A number of the case studies complained about the lack of rigour in their 
management of innovations, singling out timeframes that slipped, poor communication 
with marketing and sales teams, and poor documentation of software being developed 
or over-emphasis on the quality management of software development. Whilst firms 
need to take care that they do not overburden themselves with a bureaucracy that costs 
more than it contributes, it would appear that there is real scope for a wider adoption of 
                                                 
57Product life cycle management is the process that designs, plans and implements new ideas from inception 
through development, marketing sales, further improvement and discontinuation in a formal and well documented 
way. It has been extensively studied by many authors and Klepper (1996) and Tidd et al (2005) provide a good 
summary of its relationship to the management of innovation in firms. Its particular strength is its emphasis on the 
formality of the process which adds to the rigour of management. 
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this technique, modified to suit the firm, to help more effectively manage the risks 
inherent in taking innovations to the market. 
7.3.7 Continuous product and service improvement58 
The process of continuous product and service improvement distinguishes itself from 
product and service life cycle management by its emphasis on feeding-back to the firm 
the lessons learnt from its on-going activities. Ninety percent of respondents indicated 
that their firms routinely practiced continuous improvement and two-thirds said they felt 
that it was helpful for innovation. Four of the five case study firms used it. The very 
widespread support indicates that it is an important component of innovation 
management in particular and the sound management of the firm in general. 
7.3.8 Business process re-engineering59 
Firms are well advised to be mindful that innovation is likely to lead to change in the 
underlying operation of the firm. When asked if in the development of innovations their 
company undertakes business process re-engineering, 7 percent of respondents indicated 
‘frequently’, 20 percent indicated ‘quite often’ and 47 percent indicated ‘sometimes’. 
This tells us that 74 percent of innovations sometimes result in business process re-
engineering. The case study firms were mostly ambivalent about its use and used it 
sometimes.  
 
It would have been more useful perhaps if another question had been put; ‘when 
undertaking business process re-engineering do you take into account the impact on 
your firms’ ability to innovate?’ This question deals with the reverse situation, that 
when change in the management or operation of the firm is proposed has the impact of 
this change been considered in relation to the impact on innovation. It is the 
recommendation of this thesis that firms who are considering business process re-
engineering should mandatorily consider in the planning of it the potential impact on 
their firms’ ability to manage innovation. 
                                                 
58 Continuous improvement implies the employment of a process for learning, feedback and deployment of new 
knowledge to good intent. The feedback process is further explored by Boer et al (2001). These authorrs consider the 
rather discrete steps in some process that describe new product development (NPD) as being limiting. They develop a 
more comprehensive process called continuous product innovation (CPI) which is characterised by its continuous 
learning and feedback in all phases of innovation from genesis, through development, adoption, diffusion and on to 
routine operational use and ultimately senescence or subsequent value-adding and renewal. In other words CPI also 
includes all down-stream phases.  
 
59 Business process re-engineering involves the re-structuring of operations. 
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7.3.9 Technology roadmapping60 
Several of the firms used technology roadmapping and applied it with real rigour. One 
cautioned that it can be overly bureaucratic and therefore costly to run. It would appear 
to be one of the newer processes for systematically improving the operation of firms and 
clearly has potential to play a central role in the management of innovation. Firms 
involved in regular innovations would be well advised to investigate the potential of this 
process. 
 
The issue of the role of the process of technology roadmapping was not considered in 
the industry-wide survey. 
7.3.10 Developing Innovation 
A number of key activities have been identified as being of value during the 
development of innovation. They are: development of a project vision, documentation 
of the project development system, establishment of project deadlines, specific focus on 
communication during and throughout the development, and specifically avoiding 
bureaucracy. The literature review suggests that these activities should be a routine part 
of the management of innovation projects. 
7.3.11 Alliances for the purpose of undertaking R&D 
Forty-one percent of firms indicated a preference to conduct their own research rather 
than doing so through alliances with other organisations. Thirty-one percent preferred to 
do it with alliances. The case studies all confirmed a strong practice of alliance-making 
and a reluctance to completely out-source innovation and R&D. The question of 
whether or not to partner with a third party for innovation should be dependent upon the 
needs of the firm. This thesis has shown that there is ample evidence that alliances can 
be very beneficial for firms. The following sub-sections look at four specific instances 
of alliances. 
                                                 
60 Technology roadmapping is a time-based chart, comprising a number of layers (including strategy, innovation, 
operations and management processes) that typically includes both commercial and technological perspectives. It has 
several purposes; to identify which new technologies should be brought into existing production processes or service 
delivery processes, to support strategic planning and long-range planning through a form of environmental scanning 
(like foresighting), improving the alignment of knowledge-based assets with business objectives, improving project 
planning, and integrating multiple new technologies into the company. Critically one of the main benefits of 
technology road mapping is the improvement that it provides to within-company communication. 
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7.3.11.1 Alliances with Australia’s Cooperative Research Centres (CRC’s) 
Australia’s CRC’s were identified as the most popular innovation partners for the firms 
surveyed (47 percent of firms found them helpful). The case studies also confirmed their 
popularity especially for networking and the quality of the people they attract. CRC’s 
are set up specifically to encourage collaboration with partners drawn from the private, 
government and research sectors (university, CSIRO and other public research 
institutions). They have a single over-arching objective and that is to grow Australia’s 
industrial, commercial and economic wealth. They operate as businesses and can 
provide substantial funds to partnering firms. Intellectual property can be secured by 
firms for exploitation in the market. The CRC’s are set up to encourage technology 
transfer and diffusion.  
7.3.11.2 Alliances with Australian universities 
The survey indicated that 38 percent of firms considered Australia’s universities to be 
helpful innovation partners. These universities can be partners in collaboration in their 
own right or through the CRC programme, which can facilitate access to the best 
researchers and help with management of the partnering and commercialisation 
arrangements.  
 
The case studies indicated that some firms are very happy with close working 
arrangements with universities. Others noted that the universities can impose costly 
overheads, that their researchers can be restricted in the time they give due to lecturing 
commitments, and that the intellectual property constraints imposed by universities can 
act as a disincentive to sme’s.  
 
Much more can be made of the role of universities in collaborative research. 
Unfortunately Australia’s universities do not have a strong reward mechanism to 
encourage individual researchers to participate in speculative research with sme’s. 
There would need to be changes to the criteria for promotion for this to change. 
Moreover governments would need to change the funding formulas to universities to 
reward them for greater engagement with sme’s. This is a potentially serious loss of 
research opportunities because the latent potential of Australia’s 39 universities is huge 
in this regard. 
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7.3.11.3 Overseas research organisations 
Twenty-three percent of responding firms indicated that they felt overseas research 
organisations are helpful alliance partners. Australia’s universities also have generally 
very good networks with overseas research organisations and these networks are almost 
certainly able to be much better exploited by Australian firms. The technology that 
underpins the spatial information industry is mostly developed overseas (eg satellite 
systems, aircraft-based imaging systems, the large software processing systems and so 
on). Conversely Australia is data and information rich and it is the combination of the 
technology, data and know-how that provides the greatest market advantage. This 
equation may work best for many firms when the overseas connections are well 
established.  
7.3.11.4 CSIRO 
This was the least popular alliance partner (18 percent considered them helpful). CSIRO 
(the Commonwealth Scientific and Industrial Research Organisation) in Australia’s 
largest publicly (part funded) research agency with over 6000 employees. It has a 
mandate to undertake practical research. The fact that it is not a preferred partner is a 
concern, especially given its well-developed expertise in the spatial information 
sciences. Insights into this situation were given during the case studies. One firm (ANU) 
cited an example of CSIRO actively competing with the private sector. Another viewed 
them as being overly bureaucratic. Yet another stated that it had little idea how to go 
about cultivating a relationship with them. On the other hand there was 
acknowledgement that CSIRO had scientists of high caliber.  
 
CSIRO should not be disregarded as a potential partner. Further investigation of this 
problem is warranted. 
7.3.12 Recruitment 
Only 68 percent of respondents indicated that they use the ‘ability to be innovative’ as a 
criterion when recruiting new employees. Two of the case study firms routinely used the 
criterion. If firms choose to accept the proposition, as recommended in this thesis, that 
innovation pervades every aspect of the business, then it is a relatively simple matter to 
include this criterion when recruiting to each position in the firm. Furthermore, the firm 
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will become more adept at judging the quality of the innovation skills of potential 
employees the more it uses the criterion. 
7.3.13 Marketing scanning and business case development 
Sixty-one percent of firms undertake a comprehensive scan of the market before 
committing to further development of innovation. Unless the firm has a guaranteed 
client for the innovation, the firm is exposing itself to risk, the magnitude of which is 
determined by the potential loss. Moreover, only 58 percent of firms work up a 
comprehensive business case before committing to further development. As we have 
previously seen, some firms feel that they do not apply enough rigour in the 
management of innovation. Lack of desire to work up a business case adds to this lack 
of rigour and compounds the risk. In the process of managing innovation the firm 
should consider a formal project management approach to innovation that includes 
market scans and business case development. 
7.3.14 Benchmarking the management of innovation 
Only 29 percent of firms benchmark their management of innovation against other 
firms. It was an infrequent activity amongst the case study firms as well. Periodic 
benchmarking offers the advantage of  monitoring continuous improvement. It can 
become a part of the process of innovation management. 
7.3.15 Incentives for individual innovators 
Respondents considered a range of factors that could be used to motivate individual 
innovators. In decreasing order of value (based on the number of responses) they were: 
 
? Intrinsic motivation (fun, the challenge, the sense of achievement’ etc) 
? Freedom at work 
? Promotion 
? Remuneration 
? Profit sharing 
? Being singled out for recognition in reports, newsletters, etc 
? Bonuses 
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? Share options 
? Added responsibilities 
? Awards 
 
The top two in bold were twice as popular as the others amongst respondent firms.  
 
This was broadly supported by the case study firms. One case study firm gave their 
innovators their own time, space and appropriate resources. It maintained an open door 
policy to senior management and a diversity of activities across the firm in order to 
nurture the interest of innovators. The same firm noted that senior management had a 
good ability to judge who should be innovators and how much time each should be 
given for exploratory activities.  
 
Other firms offered trips to Queensland (!) as an incentive, encouraged membership in 
professional organisations, paid conference attendance, regularly placed innovation 
topics on meeting agendas (internal and external), personnel working from home, and 
‘pandering to other whimsical needs’. Intangible incentives identified by firms included 
helping the innovators do something ‘cool’ and to do it before any one does, and to 
applaud the simple ‘joy of seeing ideas come to fruition’. 
 
The case studies also noted that senior management needs to be good at judging who 
makes a good innovator and how much flexible time to offer them. They suggested 
mentoring and ensuring the innovators have the backing of their peers, and a senior 
management that is not too distant. 
7.3.16 Personal qualities of innovators 
Respondents considered a range of personal qualities in terms of their ability to 
influence innovation. They were in decreasing order of support: 
 
? Initiative 
? Attitude 
? Personal creativity and lateral thinking 
? Persistence 
? Curiosity 
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? Knowledge 
? Opportunism 
? Fascination for solving problems 
? Technical skills 
? Prior track record of innovation 
? Willingness to ask questions 
? Thirst for knowledge 
? Age 
 
The top four in bold were demonstrably better supported than the rest by both the 
survey and the case studies. In recruiting for innovators, these could be the qualities 
which are preferentially selected. In skilling-up existing employees these are the 
qualities which can be nurtured by additional training – to the extent that this is 
possible. 
 
Additional qualities that the case studies identified were: 
 
? very strong self-belief and optimism 
? an intrinsic motivation just by being an innovator 
? a degree of eccentricity (noting that innovators can be a little difficult to work 
with) 
? shy of discipline 
? a degree of cynicism 
? good at problem solving 
? recognition that innovative ability may be something that is ‘in the genes’ 
? a loathing of failure but little fear of it 
? strong desire to learn 
 
It is clear that there is no single profile for a great innovator. The last word on this issue 
is best given to one of the CEO’s who said that his best innovators possessed an 
infectious enthusiasm and an ability to see into the future. 
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7.3.17 Qualifications of innovations 
As a general rule the more qualified the individual the more innovative they are likely to 
be in their area of expertise, especially where complex technologies are involved. 
However a number of the case study firms said that they had no fixed ideas about the 
level of qualifications and noted that they did have innovators who had no formal 
qualifications. Other firms employed innovators who were qualified right up to PhD 
level. Most did note that the innovators have to have a certain level of spatial 
technology knowledge and that an appropriate qualification was the easiest way to 
ensure that this was so. The usual recruiting process for most firms, tests for formal 
technical skills and this continues to be most appropriate. 
7.3.18 Making Innovators accountable 
All of the case study firms indicated that it was difficult to make innovators 
accountable, especially in working to budgets and timelines. It was observed, however, 
that the best innovators do seem to work quickly. Clearly the firm needs to justify 
outcomes and to review milestones on a regular basis. This assumes that a sound project 
plan and, or, business plan is already in place. It is up to the champion of the innovation 
to argue for continuing support from milestone to milestone. The key is to make 
innovators accept responsibility and to help them understand the context of their work. 
Operating innovation and R&D as discrete projects was a well supported approach. Two 
firms asked their innovators to make themselves accountable to both Executive 
management and the Board, especially when working in new start-up spin-off 
companies. Managing the innovators to the principle of ‘loose expectations’ and 
‘authority with responsibility’, monitored against the bottom line of the firm, seemed a 
fair summary of best practice. 
7.3.19 Structure of the firm 
The case study firms operated a combination of a matrix and a divisional approach 
based on geography and function. All of the case study firms supported the use of a dual 
ladder61, however one of them was not currently applying it due to budgetary 
constraints. A dual ladder would appear to be a sound mechanism for motivating and 
                                                 
61 A dual ladder is a promotional structure that comprises both the typical hierarchy based on increasing seniority of 
management, plus a dual stream allowing non-managers (the innovators) to receive salary increases on the basis of 
their innovative (and or R&D) abilities. 
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managing innovators and it is the recommendation of this research that firms adopt this 
approach. 
7.3.20 Adoption and diffusion of ideas 
It is useful to summarise the performance of each case study firm in relation to 
significant innovations (loosely defined in this thesis as innovations with discrete 
budgets that are easily identified as stand-alone initiatives) brought to market: 
 
ANU: over the last five years probably had a pool of hundred’s of ideas, with around 5 
to 10 being brought to market in that time, and approximately 1 to 3 per annum.  
 
DAMONA: had a pool of about 10 to 12 ideas and got about 1 to 2 to market in five 
years. This represents a rate of about one innovation every one to two years. 
 
CORRA: Not sure of the size of the initial pool, with 5 to 10 to market over 5 years 
(representing a 60 percent failure rate for those innovations that were started). This 
represents a rate of one to two every year. 
 
ESUS: Not sure of the size of the initial pool, with 3 major innovations to market in 17 
years. This represents a rate of about one innovation every five to six years. 
 
LATIS: an initial pool of around a 100 ideas with 6 to 8 brought to market in 5 years, 
and 2 to 3 in last two years. This represents a rate of a little over one per year. 
 
So the rates of adoption and diffusion for significant innovations range from a low of 
one every five to six years to a high of one in less than one year. It would be even more 
useful if it were possible to compare the expected timing to market, estimated at the 
outset of the development of the innovation, with the actual timing. That is beyond the 
scope of this research . 
7.3.21 Relationship between the CEO and Innovators in the firm 
The case studies raised several examples where the CEO and innovator gave different 
answers to questions of fact. Examples included firms where: 
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? The CEO had not involved the Innovator in the development of the Strategic 
Plan hence when asked by this thesis the Innovator stated that firm did not have 
a strategic plan when in fact it did.  
 
? The CEO and Innovator recalled incorrectly the content of the strategic plan 
with respect to R&D and innovation, and both recalled its general contents 
incorrectly (and in fact differently as well).  
 
? In another instance the CEO said that they did not practice technology 
roadmapping and Innovator said they did. 
 
These forms of confusion on issues of important fact can easily lead to a diminishing of 
the quality of the innovation in a firm. It is clear from these examples are that there is a 
need to have a strong and consistent message of innovation, and frequent formal and 
informal communication between the CEO and the Innovator. This applies to 
developing common understandings of the strategic plan, the business plans, the 
structure of the organisation and training programs, and the attitude and actions of the 
leadership of the firm and those of the innovators.  
7.4 FACTORS OF THE METHODOLOGY OF INNOVATION 
EXTERNAL TO THE FIRM 
7.4.1 Government policies at Federal, State and Territory level 
7.4.1.1 Finding out about government support programs for Australian firms 
Sixty-four percent of industry survey respondents indicated that they felt that the time 
and effort taken to find out about government support programs was an impediment to 
innovation in their firms. This is a clear majority of firms and suggests that action needs 
to be taken to make it substantially easier and quicker for firms to find out about these 
programs.  
7.4.1.2 General policies of the Australian government 
There was no strong and widespread feeling that the current policies were 
fundamentally wrong, with only thirty percent of surveyed firms stating that the policies 
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of the Australian government were critical to the their firm’s ability to be innovative. 
One case study firm observed that business-friendly policies from government could be 
the catalyst for significant innovation in industry if government chose to do so.  
7.4.1.3 General policies of the State governments 
Forty-four percent of respondents were of the view that the policies and programs of 
state governments operated to impede innovation in their firms (eg labour laws). This is 
a significant minority of firms. One of the case studies noted that the state governments 
hold large amounts of data which could be increasingly value-added for the market if 
licencing arrangements could be streamlined. Another felt that states could make a 
contribution to innovation by reducing their interstate rivalry, a rivalry that leads to non-
uniformity of effort for firms trading interstate. 
7.4.1.4 Australia – United States Free Trade Agreement 
Two firms expressed concern about the potential of the agreement to generate time 
consuming and vexatious litigation associated with intellectual property. This may serve 
to be a cautionary note for the future. 
7.4.1.5 Export incentive schemes 
Some firms have already observed a looming saturation of domestic markets and have 
strategically positioned themselves to grow overseas. Therefore the issue of export 
incentives is likely to be increasingly important over the next decade. There was a 
general feeling that the current government programs were not as helpful as the majority 
of the firms would wish them to be. One of the case study firms found that AusIndustry 
was too bound up in red tape. The same firm had also sought to use AUSTRADE and 
found it poorly attuned to the needs of sme’s. Another firm wished to see an increase in 
export incentives. These are issues that need to be taken up separately with relevant 
government bodies to determine the veracity of these observations and to suggest 
appropriate actions if found to be true. 
7.4.1.6 R&D Tax rebates 
There was no widespread support amongst surveyed firms to for a change in the current 
level of tax rebates.  
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On of the CEO’s from the case study firms mused about the possibility of introducing 
an R&D tax levee, coupled with elimination of R&D tax concession and a reduction in 
company tax, if the firm decided to invest more in R&D. These thoughts require much 
additional development before they can be taken further. 
7.4.1.7 Privacy and security legislation 
Most firms have no strong feelings about a future negative impact of privacy and 
security legislation. It appears not to be a significant factor from the point of view of the 
management of innovation at this time. 
7.4.1.8 Australian Research Council Grants 
Only 16 percent of respondents agreed that the Australian Research Council (ARC) 
grants were helpful in promoting innovation in their firm. The case study firms were 
generally of the same opinion. Taken overall this is a low level of support reflects 
poorly on this form of industry support.  
 
The ARC operate a program called ‘Linkage’ grants that is designed to encourage firms 
to partner with universities on collaborative research. Some of the case study firms 
commented that the program in theory sounded good but that they had tried without 
success to obtain funding from it. The biggest draw-back therefore seems to be the 
limited reach of the ARC grants in relation to the vast majority of firms. 
7.4.1.9 AusIndustry Grants 
Twenty-seven percent of firms surveyed agreed that AusIndustry grants were helpful to 
their firm’s ability to innovate. The case study firms also confirmed these findings. 
These grants are specifically designed to help firms innovate, commercialise and access 
venture capital. The survey indicated that they are better supported than the ARC grants 
but at 27 percent the level of support is still relatively low. 
7.4.2 The availability of early seed funding or private equity 
Thirty-six percent of respondents agreed that the lack of early phase seed funding was 
an impediment to innovation, but 27 percent said that it was not. The rest were 
indifferent. Some of the case study firms expressed the view that they would like to see 
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a greater availability of this form of funding. A minority of firms therefore are affected 
but it does not appear to be a significant issue at present. 
7.4.3 Australia’s culture 
The case study firms made a number of observations about Australia’s culture and its 
impact on innovation: 
 
? Several CEO’s said they were disinterested in the issue 
? One CEO said that his firm’s innovation was not driven by Australia’s culture 
? Two CEO’s said that they felt the culture was too conservative and therefore 
acted to dampen spending on innovation and research in the economy generally, 
especially in the public sector, but he predicted that the next generation of 
governments would be more entrepreneurial. 
? Another Innovator was very interested in the views of the ‘Y’ generation 
because he felt they would really shape future markets. 
? One CEO wanted a culture change that saw Australian firms investing more in 
R&D. 
? One CEO was unsure about the culture but wanted to see more general 
enthusiasm for ‘blue sky’ research. 
? An Innovator felt Australia did not have a ‘tall poppy syndrome’ and that the 
country had a healthy innovation culture.  
? One CEO preferred that a ‘buy Australia’ mentality be re-cultivated.  
 
The general feeling was that Australia’s culture could be more conducive to innovation 
but that it was not generally operating to be a significant impediment to innovation. 
7.4.4 Innovation Parks, Centres of Excellence and similar 
Several of the case study firms expressed support for the concept but the overall 
impression was one characterised by a lack of strong views. 
7.4.5 Expansion of the broadband and wireless networks 
A majority of firms (58 percent) agreed that an expansion of the broadband and wireless 
networks would enhance innovation in their firms. Most of the case study firms were 
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very supportive of this development with one stating that it was likely to be the single 
most significant development that could occur in the industry over the next few years.  
 
Much of the spatial information industry relies heavily on the flow of large volumes of 
data and information. Spatial information is particularly bandwidth-hungry by its very 
nature. Moreover the industry is feeling significant pressure to deliver more information 
in near-real time. Thus it is not surprising that the industry is supportive of this 
mechanism that promises to speed up deliveries of data and information. Influencing 
these developments is largely out of the hands of the spatial information industry and of 
government. However the industry can make its case to the telecommunications 
companies, possibly through ASIBA. 
7.4.6 Skills levels of staff 
On the issue of entrepreneurship skills; 80 percent of respondents indicated that they felt 
there was a greater role for universities in providing graduates with more 
entrepreneurial skills because only 43 percent of firms indicated that they felt the staff 
in their firm have sufficient entrepreneurial skills. Several of the case study firms agreed 
with these findings. Entrepreneurship involves adding value, increasing markets, and 
adding customers to the business, whilst innovation involves creating something new 
(that is of use) for the business. The entrepreneur is required to harness the outputs of 
the innovation. Individual firms would be well advised to examine if they have the right 
level of entrepreneurial skills and if not to seek to up-grade the skill level of existing 
staff or recruit new staff. 
 
On the issue of R&D skills; only 25 percent of firms felt that recent university graduates 
have sufficient training in R&D for the needs of their firm.  
 
The case studies also made several other suggestions; that graduates could have better 
appreciation of the commercial skills needed by firms, that leadership skills were 
lacking, and that graduates are not sufficiently taught business skills (ie are not familiar 
enough with business planning and profit and loss statements, balance sheets, and cash 
flow reports). 
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These findings suggest that Australia’s universities could give thought to re-working 
their programs at undergraduate, post-graduate or short course levels to help overcome 
these deficiencies. 
7.5 FACTORS THAT IMPEDE INNOVATION 
Respondents considered a list of potential impediments. In descending order of 
significance they were: 
 
? Lack of skilled people 
? Excessive time lags in developing innovative ideas 
? Poorly managed criteria for identifying successful innovation (success 
hurdles) 
? Lack of knowledge of customer requirements 
? Lack of knowledge about technology developments 
? Chasing too many ideas at once 
? Inability to fully harness the resources of universities 
? Concern over risk taking 
? Lack of attention to quality 
 
Those factors shown in bold had more than 50 percent of those surveyed saying they 
were significant impediments to their firm. 
 
Interestingly in relation to the ‘overseas brain drain’ only 21 percent of respondents felt 
it was an impediment. So while the skills shortage could be mildly exacerbated by the 
overseas brain drain the skills shortage appears not be seen to be responsible for it. 
Moreover addressing the ‘overseas brain drain’ is unlikely to overcome the problem of 
lack of skilled people. One case study firm noted that a number of their staff had 
resigned to go overseas and then come back to work for the firm better skilled and more 
experienced.  
 
There were other observations about impediments to innovation from the case study 
firms: 
 
? The lack of ‘smart’ people was a limiting factor. 
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? Long lead times were noted before good outcomes were achieved (up to 3 – 5 
years). 
? Operating a policy of precluding innovators from owning some of the IP was an 
impediment to innovation.  
? Individual innovators who did not understand the role of R&D sufficiently, 
preferring to concentrate on the D and neglect the R. 
? Innovators did not have a good enough understanding of the business drivers. 
? Management were not adequately skilled to manage innovation. 
? Some entrepreneurs suffered from self doubt in relation to investing in potential 
innovations. 
? Businesses lacked sufficient contacts to identify new opportunities. 
? Lack of ubiquitously high speed lines (10 mbits per sec) impeded some 
innovations. 
? Lack of market awareness of the possibilities for spatial information solutions 
impeded innovations growing into new markets. 
? Some employees were stubbornly resistant to change including that which went 
with innovation. 
? Poor communication within the clients organisation and too few champions 
within the client organisation impeded innovation. 
? Capital gains tax operated as a disincentive to investment in innovation. 
? The high level of business regulation was an impediment. 
? There was a generally low risk approach to business because Australia has relied 
for too long on the ready available of income derived from the exploitation of 
primary produce (for example mining and agriculture) and the country is 
therefore not as well prepared for undertaking more ‘blue sky’ research as it 
should be. 
? The length of time it can take to do a sound due diligence on a good innovation 
can an inhibiting factor. 
? Competition for resources in the firm reduces resources for innovation activities. 
? Poor synchronization of the time it takes to bring together the customers, 
suppliers of technology and their related data and information, and development 
partner can be an impediment. 
? Competition from the daily workings of the firm most of which are not 
concerned with innovation acts as impediment. 
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? Inertia in the firm, especially if it is a firm with a well-established software 
product that needs to be kept stable in its production, can impede innovation. 
 
These factors serve as a check list of issues that should be taken into account when 
planning innovation. 
7.5.1 Intellectual property issues 
One significant intellectual property issue was raised by one of the case study firms and 
that was the propensity in recent years for clients to seek ownership of the new and 
underlying intellectual property in their contracts. This intellectual property was 
previously left in the ownership of the firm for them to value-add and re-use in the 
market. This was having a detrimental effect on their innovation.  
 
This development is widespread and unlikely to change. 
7.6 MEASURES OF THE SUCCESS OF INNOVATION IN THE 
FIRM 
There was strong consensus among the case study firms that the ultimate measure of the 
success of the innovation was its impact on the bottom line. Surveys of the views of 
clients were also found to useful. Interim measures included the quality of financial 
management. It certainly appears that the development of the ideas that leads to 
innovation is the easier part and exploitation the harder part. 
The literature review identified a number of other issues that can be used to help form 
measures of success that were not raised by the firms. Firstly at the level of the firm: 
? build in feedback from results to expectations for each innovation project 
? develop a systematic review of the total innovation effort of the firm and decide 
how to manage the need to change the resourcing as result 
? undertake an external scan of the overall innovation effort of the firm and the 
market and compare this to the firm’s overall performance the number of ideas 
generated 
? count the number of patents filed 
? count the number of scientific papers published 
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? count the number of new products introduced 
? bottom line measures of innovation can be based on investments in R&D and 
have the advantage of offering a quantitative method for evaluating R&D. They 
include the following formula which states that the effectiveness of the 
investment in R&D can be measured as a ratio of the multiple of the new 
product (or service) revenue multiplied by the sum of the net profit and the 
investment in R&D as a percentage of all revenues: 
 
R&D effectiveness    =    %New product revenue x (Net profit% + investment R &D% of all 
revenues) 
      R&D% 
 
…and if > 1.0 then return has exceeded investment. 
 
And at the level of the economy: 
? Innovation drivers (inputs): year 12 school graduates per 1000 population aged 
20 - 29, population with tertiary education aged 25 – 64 per 100 population, 
broadband penetration rate (number of lines per 100 population), participation 
in life-long learning per 100 population aged 25 – 64 
? Knowledge creation (inputs): public and business R&D expenditures as a 
percentage of GDP, share of medium and high high-tech R&D as a percentage 
of all R&D expenditure, share of university R&D expenditures financed by 
business sector 
? Innovation and entrepreneurship (inputs): sme’s innovating in-house as a 
percentage of all sme’s, innovative sme’s co-operating with others as a 
percentage of all sme’s, innovation expenditures as a percentage of total 
turnover, ICT expenditures as a percentage of GDP 
? Application (output): employment in high-tech services as a percentage of 
total workforce, exports of high-tech products as a share of total exports, sales 
of new-to-market products as a percentage of total turnover 
? Intellectual property (output): patents per million population, new community 
trademarks per million population, new community designs per million 
population 
The best measure is the firms’ bottom line and the challenge is to find incontrovertible 
 links between this and innovation. 
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7.7 CONCLUSION 
The methodology, or blueprint, of management best practice for innovation in the 
spatial information industry in Australia has been constructed to provide practical 
guidance to managers of innovation in Australia firms. It distills the findings of the 
literature review, case studies and industry-wide survey. It is commended for use by 
industry. 
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CHAPTER 8  
“Live as if you were to die tomorrow. Learn as if you were to live forever”. 
Gandhi. 
 
8 CONCLUSIONS 
8.1 OBJECTIVES OF THIS CHAPTER 
This chapter summarises the conclusions of the research and makes a series of key 
recommendations about future research. The conclusions address the research questions. 
8.2 CONCLUSIONS 
The primary conclusions are: 
 
1. The process of innovation is stimulated at an early stage through very close 
contact with customers and through an understanding of the markets and the 
emerging technologies. A critical part of the management of innovation is the 
relationship between the innovators (the originator of the ideas), the researcher 
(who may also be the innovator and/or the developer who helps prepare the 
innovation for market), and the entrepreneur/capitalist (the supplier of 
resources).  
 
2. The larger the firm the more likely it is to have a strategic plan that references 
innovation and research and development. All firms larger than $20 million 
annual turnover made these references. Seventy-four percent of firms say that 
innovation is critical to their success. The average annual investment in R&D for 
firms in the Australian spatial information industry is 8 percent of total annual 
turnover. Nineteen percent of respondent firms made no investment in R&D at 
all.  This research quantifies for the first time the level of investment in R&D of 
the Australian spatial information industry. 
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3. Firms can consciously establish a corporate culture that encourages innovation 
and this culture and all that flows from it can be cultivated by the stewardship of 
the CEO and senior management. Innovation can pervade every aspect of their 
operations. Internal processes can take into account the benefits of product and 
service life cycle management, continuous product and service improvement, 
business process re-engineering and technology road-mapping.  
 
4. The internal processes also drive alliances. For the purposes of innovation firms 
should consider maintaining a flexible attitude to in-house innovation and 
research and development versus a cooperative approach with partners. The 
most popular partner of choice appears to Australia’s Cooperative Research 
Centre’s, followed by Australian universities, overseas research organisations, 
and finally CSIRO. When developing innovations from the early stage firms 
would do well to work closely with a potential client. Market scanning and 
business case development are important early tasks. Periodically firms should 
benchmark their innovation and its management against other firms.  
 
5. When recruiting firms should consider using the ‘ability to innovate’ as a 
criterion. While there is no one profile for a perfect innovator, personal qualities 
that characterise high achieving innovators include; initiative, attitude, personal 
creativity and lateral thinking, and persistence. Key motivational factors for 
innovators include creating an environment that promotes the sense of fun, the 
challenge, the sense of achievement, and a sense of freedom. There are top 
innovators without formal qualifications but the increasing demands for 
individuals who have high levels of technical capability means the risk is lower 
if staff possess relevant and formal qualifications. Individual innovators, and 
champions of innovation, are made accountable by working to project briefs that 
have budgets, timelines and milestones that are regularly reviewed. Firms 
recognise the difficulty of making innovators accountable and ultimately judge 
success against the firms’ bottom line. Firms would do well to offer a dual 
ladder career path to innovators.  
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6. It is likely that the rate of diffusion will vary for discrete and significant 
innovations. Industry experience tells us that a significant innovation gets to 
market approximately once every year to once every five to six years.  
 
7. A close examination of working practice in Australian firms revealed the 
potential for significant lapses in the quality of communication between the 
CEO and the Innovators of the firm. Whilst differences of opinion are healthy 
and normal, failure to ensure a meeting-of-minds on key strategic issues and 
issues of process can lead to other even more critical failures. CEO’s and their 
Innovators are encouraged to work closely with each other.  
 
8. There are a number of significant factors of innovation external to the firm, 
some of which can be viewed as impediments to innovation. The availability of 
skilled labour is seen by the industry to the largest limiting factor (as stated by 
79 percent of firms). A large number of firms (64 percent) expressed concern 
about the cost of the effort to find out about government support programs for 
innovation. The Australia-Free Trade Agreement may have some significant 
intellectual property and legal issues that will need to be monitored by firms as a 
potential risk. Australia’s expert incentive schemes could be improved. 
Australian Research Council grants could be significantly improved with a 
greater focus sme’s. There is still room for improvement in Australia’s overall 
cultural attitude to innovation investment. Expansion of Australia’s broadband 
and wireless network is likely to have a significant impact on innovation in the 
spatial information industry according to 58 percent of firms. Only 16 percent of 
firms found the Australian Research Council Grants of help to their innovation. 
The climate for innovation in Australia would be improved if these issues were 
addressed by relevant bodies. 
 
9. Seventy-four percent of firms were of the view that innovation was critical to the 
success of the firm. All CEO’s in the five case study firms were of the view that 
innovation was critical to the success of their firm. 
 
10. The best measure of the success of innovation in the firm is the impact the 
innovation has on the profit of the firm. This measure can be further refined by 
 224 
taking the cost of research and development and offsetting that against the new 
revenue derived as a result of the innovation. Other measures can include the 
number of patents, number of published papers and the number of innovations 
brought to market. 
 
Finally, by definition all progress involves a measure of change. The dynamics of 
organisational behaviour have been central to the survival and development of human 
beings since the earliest of times. Arguably, this ability to organise has been the single 
most important discriminating factor in the evolution of species, galvanising the 
advantageous characteristics of people in ways not capable of being matched by other 
organisms. Survival implies existence. Development implies successful existence 
through change. Understanding and managing successful development into the future 
has become a central challenge for society. It is these elements, specifically as they 
relate to innovation that are addressed in this thesis. 
8.3 VALIDATION OF RESEARCH 
Healy and Perry (2000) set out six criteria to help judge the validity and reliability of 
qualitative research in the realism paradigm especially when intended for use with case 
studies. They are given here together with a brief response. (It should be noted that this 
study also used an industry-wide survey from which quantitative findings were derived 
therefore going beyond the guidance provide by Healy and Perry, 2000). 
 
1. Ontological appropriateness: when the research is dealing with complex 
social science phenomena focused on how and why problems. Response: The 
research questions focused on the ‘how and what’ and the subject of the thesis 
was clearly dealing with complex social phenomena. 
2. Ontological contingent validity: open ‘fuzzy boundary’ systems when the 
research will be subject to both theoretical and literal replication seeking 
broad generative mechanisms. Response: The research began with a study of 
the literature to identify prior findings and theories. It was followed up with a 
comprehensive qualitative review of five firms. This was further developed 
through a quantitative review of 70 firms based on a questionnaire survey. 
3. Epistemology based on multiple perceptions of participants and of peer 
researchers: involves multiple interviews, supporting evidence, broad 
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questions before probes, triangulation, self-description and awareness of 
own values but not value laden. Response: the research involved five case 
studies with at least two interviews per case study, and over 70 questionnaire 
responses. Triangulation occurred between the between the cases study 
interviewees, especially the contrast between the CEO and the Innovators views 
within each firm, and then between the case studies and the general 
questionnaire responses. Additional material supplied by the case study firms 
was also used as was general material on the industry as a whole. This 
researcher took particular care not to offer opinions during the interaction with 
the respondents but operated to faithfully record the responses provided. 
4. Methodological trustworthiness: need to develop a case study database, use 
of quotations and matrices to summarise data. The research can be audited. 
Response: a comprehensive database of all responses was prepared. For the 
survey this consisted of a confidential on-line database. There is extensive use of 
quotations. A small number of matrices were produced. 
5. Methodological analytical generalization: theory-building rather than 
theory-testing. Identify research issues before data collection to formulate 
an interview protocol that will provide data for conforming or 
disconfirming theory. Response: this research did not set out to develop a 
theory or a model in the strict sense of modeling. It was designed to help 
develop a methodology for improving the management of innovation in the 
spatial information industry. The factors of analysis derived primarily from a 
comprehensive literature review. Further refinement of the issues and the factors 
of analysis occurred on the basis of the case studies and the industry-wide 
questionnaire. A blue-print of innovation best practice was produced as a 
methodology for improving the management of innovation in the spatial 
information industry. 
6. Construct validity: for use of prior theory, case study database, and 
triangulation. Response: construct validation was not a key consideration 
because there were no s produced that were dependent on variables using 
standard quantitative analysis techniques. Triangulation was undertaken using 
the five case studies, the material supplied confidentially by the firms and that 
which was available via their websites, and the large amount of data obtained by 
the industry-wide survey.  
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8.4 RECOMMENDATIONS 
The following recommendations are designed to provide guidance for further research 
or to suggest actions that could be taken to help industry improve its ability to be 
innovative.  
 
1. Level of R&D investment industry-wide: It would be useful to monitor the 
annual percentage of total turnover devoted to R&D in each firm, aggregated 
to the industry as a whole, and to correlate this with profit levels. Trends in 
the investment in innovation and R&D could then be established. 
. 
2. Greater engagement of firms with universities: Lack of skilled staff is 
clearly an important problem for the industry. This issue is clearly the most 
significant impediment to innovation. Another impediment to innovation 
identified by the thesis was an inability to fully harness the resources of 
universities. These two impediments both involve universities to a large 
extent and it suggests that there is a disconnection in the views and practices 
of firms that could be very usefully addressed by a better engagement with 
the universities. 
3. Low level of support for partnerships with CSIRO: Australia’s CRC 
programme is specifically set up to permit funded collaboration between 
industry, the research sector (principally universities and/or CSIRO) and 
government agencies. It is pleasing to see the strong support for the 
programme and suggests that it must be delivering benefit. The low level of 
support for CSIRO is a concern. CSIRO are recognised as being strong in 
the spatial information sciences and have been for many years. Their 
technical expertise is extensive. There appears to a structural problem here 
that needs to be addressed. 
 
4. Low level of benchmarking innovation practice by firms: Twenty-nine 
percent of firms believe in benchmarking their management of innovation 
against other firms. This is a very low number and it warrants further 
investigation. Is it too costly to undertake these benchmarks? Are firms 
unclear as to how to go about this benchmarking? Are firms unaware of the 
benefits such benchmarking would provide? Whatever the reason, it suggests 
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that the rate of learning of new management procedures for innovation 
management by firms in Australia’s spatial information industry is likely to 
be substantially lower than it needs to be. Mechanisms should be explored to 
seek ways to increase the level of benchmarking between firms. 
 
5. Lack of support for ARC grants: The ARC grants are one of the largest 
and most prestigious source of public research funds for Australia’s 
universities. They therefore represent a most valuable mechanism for 
encouraging public-partnership for the purpose of innovation. The survey 
concluded that Australian firms in the spatial information industry hold these 
grants in low regard. Australia would be well served if it reviewed the 
arrangements under which these funds are made available for the benefit of 
sme’s.  
 
6. Improving the support for universities to undertake collaborative 
research with sme’s: Much more can be made of the role of universities in 
collaborative research. Unfortunately Australia’s universities do not have a 
strong reward mechanism to encourage individual researchers to participate 
in speculative research with sme’s. There would need to be changes to the 
criteria for promotion for this to change. Moreover governments would need 
to change the funding formulas to universities to reward them for greater 
engagement with sme’s. This is a potentially serious loss of research 
opportunities because the latent potential of Australia’s 39 universities is 
huge in this regard. 
 
7. Costly time and effort to find out about government support programs 
for innovation and R&D: A substantial 64 percent of respondents felt that 
the time and effort taken to find out about government support programs for 
R&D is an impediment to innovation in their firm. Only 13 percent 
disagreed with this proposition. When coupled with the findings for the ARC 
grants and the AusIndustry grants it suggests that this impediment should be 
further investigated to determine ways in which its detrimental impact can be 
reduced. 
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8. Improved skills for recent graduates in managing R&D: Thirty-five 
percent of respondents agreed that recent graduates were not sufficiently 
trained to help with R&D in their firms. Only 27 percent felt that they did 
have sufficient training. There appears to be an opportunity here for 
Australia to improve the ability of its recent university graduates to better 
understand and more effectively manage R&D.  
 
9. Policies of the Australian government: It appears that the policies of the 
Australian government are not seen to be critical to the majority of the 
industry. Forty percent of respondents saw government as being an 
impediment and this suggests that gains could be made if the impediments 
were better understood and addressed. 
 
10. Australia’s export incentive schemes: Twenty-one percent of respondents 
agreed that Australia’s export incentive schemes were important to in 
assisting their firm to be innovative. Thirty-eight percent disagreed with this 
proposition. Some firms have already observed a looming saturation of 
domestic markets and have strategically positioned themselves to grow 
overseas. Therefore the issue of export incentives is likely to be increasingly 
important over the next decade. There was a general feeling that the current 
government programs were not as helpful as the majority of the firms would 
wish then to be. One of the case study firms found that AusIndustry was too 
bound up in red tape (CORRA). The same firm had also sought to use 
AUSTRADE and found it poorly attuned to the needs of sme’s. Another firm 
wished to see an increase in the export incentives. These are issues that need 
to be taken up separately with relevant government bodies. 
 
11. Expanding Australia’s broadband and wireless networks: A majority of 
firms (fifty-eight percent) agreed that an expansion of the broadband and 
wireless networks would enhance innovation in their firms. Much of the 
spatial information industry relies heavily on the flow of large volumes of 
data and information. Spatial information is particularly bandwidth hungry 
by its very nature. Moreover the industry is feeling significant pressure to 
deliver more information in near-real time. So it is not surprising that the 
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industry is supportive of this means that promises to speed up deliveries of 
data and information. Influencing these developments is largely out of the 
hands of the spatial information industry and of government. However the 
industry can make its case to the telecommunications corporations, possibly 
through the Australian Spatial Information Business Association. 
 
12. Learning more about rates of adoption: The rates of adoption and 
diffusion for significant innovations range from a low of one every five to 
six years to a high of one in less than one year. It would be even more useful 
if it were possible to compare the expected timing to market, estimated at the 
outset of the development of the innovation, with the actual timing. This data 
will need to wait for the next study! 
 
13. Advanced analyses of the external, internal and individual factors of 
innovation: The 85 usable responses from the industry-wide survey could 
be used to do a factor analysis of the mean scores of factors for ranking 
purposes. A correlation matrix and regression analysis could also be used to 
look at the relationships between the three levels of factors and the amount 
of investment in R&D could be established as a dependent variable to find 
out which combinations of variables best predict R&D investment. 
 
14. Case study analysis of the relationship between the level of investment in 
firms and the success of the firm. What is the optimum level of investment 
in research and development for a firm (as a percentage of total turnover)? 
And how does a firm determine this level? Is it the industry average? 
Research could very usefully be conducted to answer these questions. 
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APPENDIX A 
FIVE PART DATA COLLECTION INSTRUMENT FOR THESIS 
 
 
TITLE:  “Commercialising Research and Development: Identifying 
factors that contribute to, or impede, the development of 
innovation in the Australian spatial information industry” 
 
 RESEARCH PROJECT INVOLVING HUMAN 
SUBJECTS 
 
 
Please note: This is a prescribed form.  It is a requirement of the RMIT Business 
Human Research Ethics Committee. 
 
 
GRADUATE SCHOOL OF MANAGEMENT 
 
FACULTY OF BUSINESS 
 
Prescribed Consent Form For Persons Participating In Research 
Projects Involving Interviews, Questionnaires or Disclosure of 
Personal Information 
 
Name of participant:  
 ______________________________________________________ 
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Project Title: “A study of innovation in the spatial information industry: identifying 
factors that enhance innovation and factors that impede.” 
Name of investigator:  PETER WOODGATE Tel: (BH) 03 8344 9200  
        Tel: (mobile) 0408 252 083  
      
 
1. I consent to participate in the above project, the particulars of which - including 
details of interviews or questionnaires - have been explained to me and are 
appended hereto. 
 
2. I authorise the investigator to interview me or administer a questionnaire to me. 
 
3. I acknowledge that: 
 
(a) I have been informed that I am free to withdraw from the project at any 
time and to withdraw any unprocessed data previously supplied; 
 
(b) The project is for the purpose of research and/or teaching. 
 
(c) I have read and retained a copy of the Plain Language Statement, and 
agree to the general purpose, methods and demands of the study. 
 
(d) The project may not be of direct benefit to me. 
 
(e) My involvement entails completing an interview which will take 
approximately 30 minute, at a mutually agreed convenient time. 
 
(f) My anonymity is assured. 
 
(g) Confidentiality is assured. However, should information of a confidential 
nature need to be disclosed for moral or legal reasons, I will be given an 
opportunity to negotiate the terms of this disclosure. 
 
(h) The security of the data obtained is assured following completion of the 
study. 
 
(i) The research data collected during the study may be published, and a 
report of the project outcomes will be provided to me if I request it. Any 
data which may identify me will not be used. 
 
 
Signature:   Date:  
   
(Participant)  
 
 
Signature:   Date:  
   
(Witness  to signature) 
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Participants should be given a photocopy of this consent form after it has been signed. 
 
Any queries or complaints about your participation in this project may be directed 
to the Secretary, RMIT Business Human Research Ethics Sub-Committee, RMIT, 
GPO Box 2476V, Melbourne, 3001.  The telephone number is 03 9925 5594. 
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PURPOSE: 
 
This survey is designed to seek your views on the factors that have influenced your 
ability to innovatively develop a new idea or ideas that have been recognised by your 
organisation and successfully developed through to market commercialisation. It is part 
of a study that is designed to identify those factors which have both aided and impeded 
your innovation. 
 
For the purposes of this study innovation is defined as :  “The practical application of 
invention that leads to useful outcomes” (based on Lipsey 1975 p238). 
 
DESIGN OF SURVEY 
 
The survey is designed in 5 parts: 
 
PART 1 Background information about the company - for the CEO only of up to 
four selected 43 pl companies. To be completed in face-to-face 
interviews with Peter Woodgate. 
PART Initial questions for the CEO and the innovator(s) to be answered 
separately by each for up to four selected 43pl companies 
PART 3 Comprehensive questionnaire for all of ASIBA. Will be mailed out to 
each ASIBA member who will be asked to fill it out on behalf of the 
company. Expect about 100 to 150 of the 500 companies to respond. 
 
A subset of companies and individuals will be selected for follow-up for face-to-face 
interviews: 
 
PART 4 A comprehensive examination of the factors of innovation stratified by 
the three levels: external to the company, internal to the company, 
specific to the individual. To be completed by up to four selected 43pl 
companies in face-to-face interviews with Peter Woodgate. 
PART 5 Some more specific questions to selected CEO’s of the selected 43pl 
companies. To be completed in face-to-face interviews with Peter Woodgate. 
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RESPONDENTS for Parts 1, 2, 4 and 5: 
You will have played one or more roles in your company in relation to innovation: 
 
• The originator of an idea that was subsequently recognised by the company and 
subject to further research and development 
• Been instrumental in assisting in the research and development of a new idea 
following the initial conception of the idea 
• The CEO of a company where you have oversighted the development of a new idea 
from conception to market success 
 
Each individual will fill out the questionnaire separately and return them to the 
researcher (Peter Woodgate) in the pre-paid, addressed envelope supplied. All responses 
are confidential and will remain that way. Subsequent analyses will protect the 
anonymity of the individual and will not be attributable to any company. 
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PART 1 
 
BACKGROUND INFORMATION ON YOUR COMPANY 
 
FOR THE CEO ONLY 
 
1. Registered business name: 
2. ACN and ABN: 
3. Total turnover in AUS$ pa 
4. Total number of effective fulltime employees 
5. Proportion of revenue generated in Australia/overseas 
6. Year in which company first began operating: 
• in Australia;  
• overseas 
7. What is the level of investment by your company in R&D (ie annual budget, as a 
percentage of gross annual expenditure)?  What has been the past trend in this 
allocation? What are you future intentions? 
8. Could you please state the company’s vision and mission statements below, or 
indicate if you do not have one or either. 
9. Brief company history:…(in two paragraphs) 
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PART 2 
 
Date: 
Your name: 
Your company’s name 
Your age in years: 
Your qualifications: 
Your position in company: 
Your years in workforce: 
 
INITIAL QUESTIONS FOR THE CEO AND THE INNOVATOR 
 
2.1 Have you been the originator of a new idea that was subsequently developed 
by your organisation and successfully brought to market?   Please circle :
 YES   or   NO 
 
2.2 Have you played a role, either as an individual or as part of a team, in 
further researching and developing a new idea that was eventually taken to 
market?  YES or NO 
 
2.3 What factor or factors assisted you in developing your idea? Please just list 
them in rough order of importance. Please answer this question before 
answering Part 3 and please do not alter after answering Part 3. 
 
2.4 What factors or factors retarded or inhibited your ability to research and 
develop new ideas? Please just list them in rough order of importance. Please 
answer this question before answering Part 3 and please do not alter after 
answering Part 3.  
 
2.5 What level of importance does your company place on innovation? Please 
tick the one which you feel is most appropriate: 
 
• The single most important feature of the company 
• Extremely important 
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• Very important 
• Important 
 
2.6 What is your role in the company? Please provide your position title and 
brief description (in less than 10 words) if the title is not self explanatory. 
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PART 3 COMPREHENSIVE QUESTIONNAIRE ON INNOVATION: 
Date: 
Your name: 
Your company’s name: 
Your position in company: 
Your years in workforce: 
Please note: in this survey innovation is defined as: “The practical application of inventions that leads to useful outcomes” 
FACTORS OF INNOVATION OUTSIDE OF THE COMPANY PLEASE PLACE YOUR ANSWERS IN THIS 
COLUMN 
3.1. The policies of the Australian government are critical to my company’s ability to 
be innovative. Please indicate your response. 
 
  STRONGLY                                             STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
3.2. Australia’s export incentive schemes are important in assisting my company to be 
innovative.  
 
STRONGLY                                             STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
3.3. Government legislation at the Commonwealth level does operate to impede 
innovation in my company eg taxation, lack of export incentives etc.   
 
 
 
STRONGLY                                             STRONGLY  
      AGREE                                                DISAGREE        
         
           1               2                 3               4               5 
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3.4. Aspects of government legislation at State level does operate to impede innovation 
in my company eg labour laws.  
 
STRONGLY                                             STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
 
The Australian tax rebate is an incentive for companies in the spatial information industry 
to invest in research and investment.  Please indicate your response. 
 
    STRONGLY                                        STRONGLY  
      AGREE                                                DISAGREE        
         
           1               2                 3               4               5 
 
3.5. Privacy and security legislation in Australia will have an increasingly significant 
influence on the availability of data, and the way in which information is stored, 
processed and used. This legislation is likely to have a negative influence on my 
company’s ability to be innovative.  
 
STRONGLY                                             STRONGLY  
      AGREE                                                DISAGREE        
         
           1               2                 3               4               5 
 
3.6. The Australian governments Australian Research Council (ARC) grants are helpful 
in promoting innovation in my company.  
 
 
    STRONGLY                                        STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
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3.7. The Australian governments AusIndustry grants are helpful in promoting 
innovation in my company.  
 
    STRONGLY                                        STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
 
3.8. The lack of availability of early phase seed funding or private equity is a factor 
limiting the ability of my company to implement innovation.  
 
    STRONGLY                                        STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
 
3.9. It always involves time and effort in finding out about government support 
programs for research and development and this potential time commitment is an 
impediment to innovation in my company.  
 
  
    STRONGLY                                        STRONGLY  
      AGREE                                                DISAGREE        
         
           1               2                 3               4               5 
 
3.10. It would be helpful for promoting innovation in my company if Australian 
governments were to invest more in innovation parks or incubators or centers of 
excellence (eg like a silicon valley).  
 
 
  
 
    STRONGLY                                        STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
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3.11. It would be helpful for promoting innovation in my company if the broadband 
network were substantially expanded.  
 
  
    STRONGLY                                        STRONGLY  
      AGREE                                                DISAGREE        
         
           1               2                 3               4               5 
 
3.12. The level of business regulation generally in Australia is an impediment to my 
company’s ability to innovate.  
 
 
    STRONGLY                                        STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
 
3.13. The availability of skilled labour is a significant impediment to innovation in my 
company.  
 
 
    STRONGLY                                        STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
 
3.14. The overseas brain drain limits the ability of my company to be innovative.  
 
 
    STRONGLY                                        STRONGLY  
      AGREE                                                DISAGREE        
         
           1               2                 3               4               5 
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3.15. Recent graduates of University are sufficiently trained by the University to help 
with innovation and research in my company?  
 
    STRONGLY                                        STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
INTERNAL TO THE COMPANY 
 
 
 
3.16. My company has a strategic plan? 
 
 
 Yes                    or                        No 
 
3.17. There is an explicit component in the strategic plan of my company that covers 
innovation. 
 
Yes                      or                        No 
 
3.18. There is an explicit component in the strategic plan of my company that covers 
R&D. 
 
 
  Yes                    or                       No 
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3.19. The day-to-day culture of my company encourages innovation. Please indicate your 
response. 
 
 
    STRONGLY                                        STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
 
3.20. Does your company routinely practice product life cycle management (that is a 
process that designs, plans and implements a process that tracks new ideas from 
inception, through development, marketing, sales, further improvement and 
discontinuation in a formal and well documented way)?  
 
3.21. If the answer is yes to the previous question what would you say in response to this 
statement: The practice of product life-cycle management in my company is helpful 
to the ability of my company to be innovative.  
 
  
     
    YES                                     NO 
 
 
 
STRONGLY                                              STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
 
3.22. Does your company routinely practice continuous product and service improvement 
(that is the process of continuous review of the product and service and the use of 
new information to make improvements)? 
 
    YES                                     NO 
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3.23. If the answer is yes to the previous question what would you say in response to this 
statement: The practice of continuous product improvement in my company is 
helpful to the ability of my company to be innovative.  
 
 
STRONGLY                                             STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
3.24. Does your company practice technology roadmapping? (Note: technology 
roadmapping is a time-based chart, comprising a number of layers (including 
strategy, innovation, operations and management processes) that typically include 
both commercial and technological perspectives. It has several purposes; to identify 
which new technologies should be brought into existing production processes or 
service delivery processes, to support strategic planning and long range planning 
through a form of environmental scanning (like foresighting), improving the 
alignment of knowledge-based assets with business objectives, improving project 
planning, and integrating multiple new technologies into the company. Critically 
one of the main benefits of technology road mapping is the improvement that it 
provides to within-company communication.) 
 
Yes                    or                      No 
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If the answer is yes to the previous question what would you say in response to this 
statement: The practice of technology roadmapping in your company is helpful to the 
ability of your company to be innovative. Please indicate your response. 
STRONGLY                                            STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
 
 
 
3.25. In the development of innovations does your company do any of the following: 
- develop a project vision 
- document the project development system 
- establish project deadlines 
- specifically focus on communication throughout the development 
- specifically avoid bureaucracy 
- undertake business process re-engineering 
 
 
Frequently                                Never 
 
           
   1             2              3           4           5 
   1             2              3           4           5 
   1             2              3           4           5 
   1             2              3           4           5 
   1             2              3           4           5 
   1             2              3           4           5 
 
 
3.26. My company feels that it is important to consider innovation when undertaking 
business process re-engineering. 
 
 
STRONGLY                                             STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
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3.27. My company considers that alliances with other companies are important when 
developing new innovations. 
 
   STRONGLY                                        STRONGLY  
      AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
3.28. The following research organisations are helpful to my company in promoting 
innovation: 
- CSIRO 
- Australia’s Cooperative Research Centre’s 
- Australian Universities 
- Overseas-based research organisations including universities 
 
STRONGLY                                            STRONGLY  
    AGREE                                                 DISAGREE          
         
     1           2          3          4           5 
     1           2          3          4           5 
     1           2          3          4           5 
     1           2          3          4           5 
 
3.29. The staff in my company have sufficient entrepreneurial skills for our needs 
(entrepreneurial skills refers to the ability to help create new markets and customers, 
as opposed to innovators that help create new products and services).  
 
 
STRONGLY                                             STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
 
3.30. There is a greater role for Universities in providing these entrepreneurial skills? 
 
    
STRONGLY                                             STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
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3.31. My company’s access to finance from whatever source is adequate to meet our 
company’s needs in its innovation activities.  
 
 
   STRONGLY                                        STRONGLY  
      AGREE                                                DISAGREE        
         
           1               2                 3               4               5 
 
3.32. The strength of the leadership shown in my company in relation to innovation is 
adequate for the needs of my company.  
 
     STRONGLY                                        STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
 
3.33. My company has a good process for evaluating its innovation successes and failures 
and feeding back that knowledge to other members of the company.  
 
 
     STRONGLY                                        STRONGLY  
      AGREE                                                DISAGREE        
         
           1               2                 3               4               5 
 
3.34. How significant an impediment to innovation do you consider the following issues 
in relation to your company:  
- lack of knowledge about customer requirements 
- lack of knowledge about technology developments 
 
VERY                                                              NOT 
SIGNIFICANT                                      SIGNIFICANT 
         
 
    1           2            3          4         5 
    1           2            3          4         5 
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- inability to fully harness the resources of Universities  
- lack of other skilled people to help you 
- concern over risk taking  
- lack of attention to quality 
- excessive time lags in developing innovative ideas 
- chasing too  many ideas at once 
- poorly managed criteria for deciding on what innovation is successful and what is 
unsuccessful (these are known as success hurdles) 
 
    1           2            3          4         5 
    1           2            3          4         5 
    1           2            3          4         5 
    1           2            3          4         5 
    1           2            3          4         5 
    1           2            3          4         5 
    1           2            3          4         5 
     
3.35. Management is sufficiently skilled to adequately manage innovation in my 
company.  
 
     STRONGLY                                        STRONGLY  
      AGREE                                                 DISAGREE       
         
           1               2                 3               4               5 
 
3.36. When recruiting new employees our company uses as one of its criteria the ‘ability 
to be innovative’.  
 
 
     STRONGLY                                        STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
 
3.37. Before committing to further development of any innovation our company 
undertakes a comprehensive scan of the market. 
STRONGLY                                        STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
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3.38. Before committing to further development of any innovation in our company we 
work up a comprehensive business case. 
 
 
STRONGLY                                        STRONGLY  
      AGREE                                                DISAGREE        
         
           1               2                 3               4               5 
 
3.39. My company places an adequate level of importance on ‘quality’ when developing 
innovations.  
 
STRONGLY                                        STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
3.40. My company believes in benchmarking its management of innovation against other 
companies.  
 
     STRONGLY                                        STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
 
3.41. Innovation is critical to the success of my company.  
 
     STRONGLY                                        STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
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SPECIFIC TO THE INDIVIDUAL 
 
 
 
 
3.42. Employees in my company perceive the level of support for individual innovators 
from the CEO is adequate for the needs of the individuals. If you don’t know 
please circle that response. 
 
 
STRONGLY                                        STRONGLY  
     AGREE                                                 DISAGREE        
         
           1               2                 3               4               5 
                              
                                Or 
                        Don’t know 
3.43. How significant do you consider the following issues to be as barriers to 
individual innovation in your company: 
 
- lack of knowledge amongst individual employees about customer demand 
- lack of knowledge amongst individual employees about technology 
developments 
- the inability of individual to harness the resources of Universities  
- lack of personal freedom to explore new ideas within the company 
 
 
  VERY                                                               NOT 
 SIGNIFICANT                                       SIGNIFICANT 
 
    1           2            3          4         5 
    1           2            3          4         5 
 
    1           2            3          4         5 
    1           2            3          4         5 
 
   
267
3.44. Do incentives play a role in innovation? In your opinion please rate from high to 
low in terms of their potential ability to motivate your innovativeness (even if 
they are not available in your company). 
- remuneration 
- bonuses 
- profit sharing 
- share options 
- added responsibilities 
- promotion 
- being singled out for recognition in reports, newsletters 
- intrinsic motivation (fun, the challenge, sense of achievement etc) 
- freedom at work 
 
HIGH                                      LOW 
VALUE                                 VALUE 
 
      1           2            3         4         5 
      1           2            3         4         5 
      1           2            3         4         5 
      1           2            3         4         5 
      1           2            3         4         5 
      1           2            3         4         5 
      1           2            3         4         5 
      1           2            3         4         5 
      1           2            3         4         5 
 
 
3.45. In your opinion do your innovators have a good enough understanding of the 
business drivers in your company? 
 
 
 
 
Yes                    or                        No 
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3.46. Please rate the following personal factors in terms of their ability to influence 
innovation: 
- persistence 
- age 
- personal creativity and lateral thinking 
- curiosity 
- initiative 
- knowledge  
- skills  
- attitude 
- opportunism 
HIGH                                      LOW 
VALUE                                 VALUE 
 
      1           2            3         4         5 
      1           2            3         4         5 
      1           2            3         4         5 
      1           2            3         4         5 
      1           2            3         4         5 
      1           2            3         4         5 
      1           2            3         4         5 
      1           2            3         4         5 
      1           2            3         4         5 
PLEASE FEEL FREE TO MAKE ADDITIONAL COMMENTS IN THIS SPACE 
 
 
 
I am very grateful to you for taking the time to answer this questionnaire.  
Thank you. 
Peter Woodgate 
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FACE INTERVIEWS 
 
PART 4 Comprehensive examination of the factors of innovation stratified into 
three levels; external to the company, internal to the company, and 
specific to the individual. To be completed by the CEO and the 
innovators. 
PART 5 More specific questions for the CEO only. 
 
These are to be separately reviewed by both the CEO and the innovator(s) after Part 3 of 
the questionnaire has been completed. Qualitative views on each factor will be sought. 
Please answer each question as it relates specifically to your ability to stimulate 
innovation. 
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PART 4  COMPREHENSIVE EXAMINATION OF THE FACTORS OF 
INNOVATION STRATIFIED INTO THREE LEVELS; 
EXTERNAL TO THE COMPANY, INTERNAL TO THE 
COMPANY, AND SPECIFIC TO THE INDIVIDUAL, TO BE 
COMPLETED BY THE CEO AND THE INNOVATORS. 
 
Date: 
Your name: 
Your company’s name 
Your age in years: 
Your qualifications: 
Your position in company: 
Your years in workforce: 
 
GENERAL 
 
4.2 What do you understand by the term ‘innovation’? 
 
4.3 What do you consider to be the key elements of innovation? 
 
4.4 What makes up a good process of innovation? 
 
4.5 Why is innovation important to your firm? 
 
4.6 How important is innovation to your firm in your opinion? 
 
4.7 Do you appoint a champion for each new idea, and if you do why is this 
important? 
 
EXTERNAL TO THE COMPANY 
 
4.8 Are there legislative changes at the Federal level that could be made to stimulate 
innovation? Yes or no. If yes give examples. 
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4.9 Are the general policies of the state government helpful or a hindrance? Please 
explain by reference to specific policies where relevant? 
 
4.10 Australia’s copyright system: Are there any issues with it? Yes or no and discuss 
if yes. 
 
4.11 Free trade agreements: Are there any issues with it? Yes or no? If yes explain. 
 
4.12 Ability to protect IP: Are there any issues with it? 
 
4.13 The culture of Australia in relation to innovation: How does it affect your 
company’s ability to innovate? 
 
4.14 Are Cry’s helpful? Yes or no? Please elaborate. 
 
4.15 Are universities, CSIRO and other research organisations helpful? Please 
elaborate. 
 
4.16 Education and skills gap: If this is an issue please explain why. 
 
4.17 Assistance for public-private partnerships to aid R&D: Is this an issue for your 
company? 
 
4.18 Outside of your company, who (if any) are your most valuable research partners 
for innovation? 
 
INTERNAL TO THE COMPANY 
 
4.19 Does your company have a day to day culture that encourages innovation? What 
do you like and dislike about this culture? 
 
4.20 Does your company have a vision (or mission) statement? Yes or no. If yes does 
it have an explicit innovation component? 
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4.21 Does your company use any specific techniques to link strategy, R&D and 
innovation (eg foresighting, think tanks, consultants reviews etc)? Yes or No. If 
yes what are they? 
 
4.22 Does your company have an organised systematic and continual search for new 
opportunities through reviews of technology, market trends and internally 
generated ideas? Yes or no? If yes what are they? 
 
4.23 Does your company practice continuous product improvement and is there a 
sound communication process throughout the company? What impact does this 
have on your ability to innovate? 
 
4.24 Do you wish to do your innovation in-house or are you keen to link with other 
organisations to pool your research and innovation efforts? 
 
4.25 Do you support the notion that R&D can be outsourced (for eg to Universities) 
and the benefits transferred back to your company? 
 
4.26 What level and type of qualification(s) are desirable for innovators in your 
company’s or in the organisations that you outsource your innovation to? 
 
4.27 Does your company have a core ideology that includes innovation? If so what is 
it? Has it changed much since the company was formed? 
 
4.28 How many new ideas did your company come up with over the past 12 months, 
2 years, five years? In each case how many did you eventually take through to 
the market? 
 
4.29 Have you got the right the balance between, short, medium and long term 
innovation objectives? If yes how do you know? If no what do you intend to do 
about it? 
 
4.30 How do you make your innovators accountable? 
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4.31 What does your company do to encourage innovation? 
 
4.32 What form of management structure do you use for innovation; hierarchical 
management, teaming or matrix? 
 
4.33 Does your company have any re-education (re-skilling) programs. What are they 
and do they make any contribution to your ability to innovate? 
 
4.34 How would you describe the culture of your company in relation to fostering 
innovation? What do you like about it? What do you dislike and what would you 
change? 
 
4.35 Does your company use any testing during recruiting to establish the likely level 
of creativity or innovativeness (What methods were used for example Myers-
Biggs? Were they judged to be of value?) 
 
4.36 What role does the client or end user play in the process of innovation, how 
close are they? 
 
4.37 How do you know your innovation has been successful: does your company use 
metrics to measure the success of its innovation? If so please give examples. 
 
4.38 Overall, what policies of your company help and/or hinder innovation? 
 
SPECIFIC TO THE INDIVIDUAL 
 
4.39 Your prior understanding of what is meant by R&D. Is it adequate for your 
needs? 
 
4.40 Was and is the level of prior market knowledge (such as future customer needs, 
or competitors products) a factor in your ability to be innovative? 
 
4.41 What role does the client or end user play in your innovation? 
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4.42 Do incentives play a role in innovation? Other than: 
 
- remuneration 
- bonuses 
- profit sharing 
- share options 
- added responsibilities 
- promotion 
- being singled out for recognition in reports, newsletters 
- intrinsic motivation (fun, the challenge, sense of achievement etc) 
- freedom at work 
What other forms of incentives are important to you? 
 
 
4.43 In relation to personal promotion does your company place any limitations on 
the career path of the innovator/researcher/technician that are less restrictive 
than for that of the managers (ie does it have a dual ladder?). Explain. 
 
4.44 Do you have any difficulty harnessing the resources of universities to help with 
your own innovation? How important is this issue? Please explain. 
 
4.45 Does the management structure of your company influence your ability to 
innovate? Why? 
 
4.46 Is your knowledge of how to bring your innovation to market a benefit to you or 
is it an impediment?  
 
4.47 What is the origin of the ideas that drive your creativity and innovation? 
 
4.48 In your opinion do you as a CEO have a good enough understanding of what 
drives research and innovation to be successful in your company? Please 
comment. 
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4.49 Does your company have a core ideology? If so what is it? Have you noticed it 
changing through time?  
 
4.50 In your view what is the profile of a creative individual? State this in up to three 
paragraphs. 
 
4.51 What was your primary motivation for being innovative? List any other 
motivations: 
 
4.52 By what mechanism was your idea/innovation allowed to develop? (ie through 
your participation in a structured planning exercise, through an approach to your 
senior managers etc?) 
 
4.53 Please give your profile of what makes you innovative (in about 3 paragraphs) 
 
4.54 In relation to a working example of a successful innovation attributable to you 
did your idea that lead to the innovation come from a ‘Eureka’ moment or did it 
develop in a more measured way? Describe how it came to you. 
 
4.55 Would you classify the process of innovation as predictable or random? 
 
4.56 How important is the factor of serendipity? 
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PART 5 FINALLY MORE SPECIFIC QUESTIONS FOR THE CEO  
 
For the CEO only: 
 
Date: 
Your name: 
Your company’s name 
Your age in years: 
Your qualifications: 
Your years in workforce: 
  
5.1 How important is innovation to your company in your opinion? 
 
5.2 Why is innovation important to your company? 
 
5.3 What would make you spend more on R&D? Would a change in your budget 
make any difference to your company’s ability to innovate? 
 
5.4 Is there a greater role for mentoring innovators than is currently being fulfilled? 
 
5.5 Would you rather be an innovator or a fast follower of someone else’s innovation 
(ie commercialise by imitation)? 
 
5.6 How prepared are you to accept failure as part of the process of innovation? For 
example if you currently had 10 innovation projects running what number would 
you expect to fail? What number typically fail in your company? What number 
are you prepared to accept for future failures? 
 
5.7 If we assume that innovation can have three levels of risk: 
 
-Low level risk: incremental, where the company is seeking to improve existing 
products and services 
-Medium level risk: where the company introduces new products and services that 
are closely aligned with the existing business 
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-High risk: where the company introduces a completely new type of product or 
service that grows its existing suite of offering; 
 
What combination of the above represents where your company is mostly likely to place 
its efforts over the next five years? 
 
5.8  How many levels of management are there in your company? 
 
5.9 What are the lessons you have learnt? 
 
END OF QUESTIONS 
 
 
278  
 
 
 
279  
APPENDIX B 
 
ON-LINE SURVEY QUESTIONNAIRE COMPLETED BY 85 MEMBERS OF THE 
SPATIAL INFORMATION INDUSTRY IN AUSTRALIA 
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